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PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 


June 16—July 13, 1940 


The accompanying table summarizes the prevalence of eight 
important communicable diseases, based on weekly telegraphic reports 
from State health departments. The reports from each State are 
published in the Public Health Reports under the section Prevalence 
of Disease. The table gives the number of cases of these diseases 
for the 4-week period ended July 13, 1940, the number reported for the 
corresponding period in 1939, and the median number for the years 
1935-39. 

With the exception of influenza, the ineidence during the 4 weeks 
ended July 13 of all of the eight communicable diseases under con- 
sideration was again below the median expectancy for the period. 

Influenza.—The number of cases (1,452) of influenza reported for 
the 4 weeks ended July 13 was about 90 percent of the number reported 
for the corresponding period in 1939, but it was slightly above the 
average incidence for this period. The increase seemed to be largely 
due to a somewhat higher incidence in the East North Central, South 
Atlantic, and Pacific regions than might normally be expected at this 
season of the year. 


DISEASES BELOW MEDIAN PREVALENCE 


Diphtheria.—For the 4 weeks ended July 13 there were 623 cases of 
diphtheria reported, as compared with 986, 1,145, and 1,249 cases for 
the corresponding period in 1939, 1938, and 1937, respectively. The 
current incidence was about 63 percent of the incidence last year and 
about 50 percent of the 1935-39 median figure for this period. The 
Mountain region reported a 40 percent excess over the expected sea- 
sonal incidence in that region, but in all other regions the number of 
cases was relatively low. 

Measles —The number of reported cases (23,946) of measles for the 
current period was almost 20 percent above the number recorded for 
the corresponding period in 1939, but it was about 5 percent below 
the average incidence for recent years. Very significant decreases 
from the 1935-39 median figures were reported from the Middle 
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Atlantic, East North Central, South Atlantic, and Pacific regions, but 
in all other regions the incidence was comparatively high. 


Number of reported cases of 8 communicable diseases in the United States during the 
4-week period June 16—July 13, 1940, the number for the corresponding period in 
1939, and the median number of cases reported for the corresponding period 
1935-89 } 




































































Cur- 5- | Cur- 5- | Cur- | 5- | Cur- 5- 
a rent year | rent year | rent P year | rent year 
Division pe- 1939 me- pe- 1939 me- pe- 1990 me- pe- 1939 | me- 
riod dian | riod dian | riod dian | riod | | dian 

P Meningococcus 

| asles 8 s 

Diphtheria Influenza Measles meningitis 
| | | 

United States !__.......-- 623} 986) 1, 232] 1,452) 1, 599) 1, 384/23, 946120, 185) 24, 029 sol o 296 
New England_..._.--- 11] 23) 32 8 7 5) 5, 202) 3, 929) 3, 786 ' 5| 7 
Middle Atlantic. ____- 103} 137} 241) 30) 18] 22] 6,666) 4,126/10,052) 15) 34| 72 
East North Central...| 114] 176] 299] 160) 136) 136) 5,810) 2,029) 7,655) 15 20) 32 
West North Central. 45 63 85 19} 108 118} 1,168) 950) 950) 6) 12) 16 
South Atlantic... .__. 80} 164 180) 546) 695) 237; 967/ 1, 741/ 1, 694 15} 27]; 83 
East South Central...| 45) 63) 82) 73) 117; 109) 720) 273 436, 14) 12) 38 
West South Central_- 82} 196] 155| 373} 209) 380) 1,035) 1,078} 546) 13) 6, 18 
Mountain__......._-- 66, 66, 47| 99| 130) 71| 1,137| '753| 740 2| 2) 4 
| eee 77| 98} 98] 144, 89] 95) 1,241 5, 301) 3, 515 8) 6) 21 
‘ ene = Typhoid and para- 

Poliomyelitis Scarlet fever Smallpox typhoid fever 
l Y en 
United States 1_.........- 301| 390) 390) 5, 703| 4, 732! 8, 017 158! 3s1| nd 857) 1, 369} 1, 706 
New England__.....-- 5 5 9 a 426} 652 0 al ol 22} 33) 24 
Middle Atlantic. ____- 4} 18} 18) 1,858} 1, 247) 2, 381 0| 0) 0} 89} 73) 115 
East North Central...| 35) 32] = 24| 1,984] 1,601, 2,932} 36) 104) 104) 78! 100) 137 
West North Central..| 30] 12) 12) 366) 381/751 71, 127; 220; 58) 56) 78 
South Atlantic __.__-- 24) 148} 58} 266] 230/330) 3) 6 6| 188 415) 479 
East South Central. __ 16, 19) 41/181) 153] 135) 11| 5} 98) 238/334 
West South Central - 31} 43) 23) 129! 124) 155) 21 33} 22) 256) 348) 348 
Mountain. ..........- 9} 20) 4} 123) 181 25} 10} 34 81) 26) 54) 56 
Ds wnconeteacecs. 147) 03) 44) 356) 380 473, 6} G0} 70) a2} 88 

| | | | | 








4 cen al Ger tee and the District of Columbia is counted as a State in these reports. 
$47 States. Mississippi is not included, 

Meningococcus meningitis.—The incidence of meningococcus menin- 
gitis reached a new low level. For the current period there were 89 
cases reported, as compared with 124 for the corresponding period in 
1939 and a median of 296 cases for the years 1935-39. Each section 
of the country shared in the favorable situation of this disease that 
now exists. 

Poliomyelitis —Of a total of 301 cases of poliomyelitis reported for 
the 4 weeks ended July 13, California reported 92, Washington 53, 
Texas 14, and Iowa, Kansas, Michigan, and Oklahoma 11 cases each; 
about 70 percent of the cases occurred in those 7 States. No more 
than 7 cases were reported from any other State and the figures repre- 
sent about the normal increase in this disease that is expected at this 
season of the year. For the country as a whole the current incidence 
is approximately 75 percent of last year’s figure for this period, which 
figure (390 cases) also represents the 1935-39 median incidence for 
this period. 








fi 





le 


rd 








1373 August 2, 1940 


Scarlet fever—The scarlet fever incidence (5,703 cases) was about 
20 percent above the recorded incidence for the corresponding period 
in 1939, but it was only about 70 percent of the average incidence for 
recent years. The East South Central region reported a slight 
increase over the 1935-39 median incidence, but other regions reported 
very definite declines from the seasonal expectancy. 

Smallpox.—The smallpox incidence also reached a new low level,’ 
the current incidence (158 cases) being the lowest on record for this 
period. In the East South Central region the number of cases was 
slightly higher than might be expected and in the West South Central 
region the incidence stood approximately at the normal seasonal 
level, but other regions reported a significantly low incidence. 

Typhoid fever.—The recent favorable record for typhoid fever was 
maintained during the current period. The number of reported 
cases (857) was only about 62 percent of the number reported in 1939 
and approximately 50 percent of the 1935-39 average incidence for 
this period. The situation was favorable in all sections of the country. 


MORTALITY, ALL CAUSES 


The average mortality rate from all causes in large cities for the 
4 weeks ended July 13, based on data received from the Bureau of 
the Census, was 10.2 per 1,000 inhabitants (annual basis). The rate 
for this period in 1939 was 10.1 and the average rate in ihe years 
1935-39 was 10.6. 


DISEASE OUTBREAKS RESULTING FROM FAULTY 
ENVIRONMENTAL SANITATION 


By Leste C. Frank, Senior Sanitary Engineer, United States Public Health Service 
INTRODUCTION 


Heretofore we have not been well informed as to the total number of 
outbreaks of disease which result from faulty sanitation. Several 
causes are responsible: 

(2) The reporting of cases of communicable disease is frequently 
incomplete. 

(6) The epidemiological studies of cases which are reported are 
frequently inadequate. 

(c) The outbreaks which are studied are not always reported. 

(/) The outbreaks which are reported have not hitherto been 
systematically corrected and published by any central national agency. 

Not until 1923 did the United States Public Health Service inaugu- 
rate annual surveys of milk-borne outbreaks of disease. Prior to 
that time the approximate number of milk-borne outbreaks which 
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had found their way into the miscellaneous literature was 17 per year. 
As a result of the increased emphasis placed by the Public Health 
Service in 1923 upon more complete reporting of milk-borne outbreaks, 
the annual number of known outbreaks rose from 17 to about 42. 

Last year the Public Health Service inaugurated the first Nation- 
wide survey of outbreaks of disease caused by faulty sanitation in 
‘general. Following is a discussion of the reports received for the 
year 1938, together with a discussion of the outbreak history prior 
to that year. 


TOTAL DISEASE OUTBREAKS—ALL VEHICLES 


TABLE 1.—Total outbreaks, cases and deaths, 1938, by vehicles 

















Vehicle Number of | Number of | Number of 

outbreaks cases deaths 
ae Ae ee ee ee eae ern 48 31, 693 17 
ELI NE TD 42 1, 685 27 
Re CET SS ELITR A ae ne ee EE, 70 2, 247 25 
EEE ee arr 8 882 3 
ee ae ae ee ee 168 36, 507 72 











Of interest in table 1 is the finding that foods were a more prolific 
source of outbreaks in 1938 than were milk or water supplies. How- 
ever, the number of persons affected by water-borne disease was far 
greater than the number affected by milk or food-borne disease. 
This was the result of a single water-borne outbreak of gastroenteritis, 
involving 29,250 cases, which occurred in one large city. 


WATER-BORNE OUTBREAKS 


TABLE 2.—Water-borne outbreaks, 1938, by kind of supply 





} Y Y } ’ Tumber o! 
Kind of water supply Number of | Number of | Number of 








outbreaks | cases deaths 
Geoownd weber eupplies, treated... ......cccccoccccnccsccscesecescces- 5 157 0 
Ground water Gupmies, watrented..........ccceccceccccccccsscccocce= 28 926 16 
Sy SEN GUNIEEOD, SUIIIDGL... . ancccunsceuonconesaececectencns edie 4 29, 374 0 
SETSD WOGEE COE, WIEIOBING «on ceccccccsndccccecsccecccccscses 4 | 40 1 





Of interest is the fact that the greatest number of water-borne 
outbreaks and deaths occurred in connection with untreated ground 
water supplies. This means that one of the important problems 
still remaining in connection with the prevention of water-borne 
- outbreaks is a more intensive sanitary control of ground water supplies. 
Many ground water supplies are faulty either in design or operation 
or both. 

It is also evident, however, that our control of surface water supplies 
is not adequate either, for during 1938, as table 2 shows, there were 
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reported a total of 8 outbreaks in connection with surface water 
supplies, 4 of which were treated water supplies. 


TABLE 3.—Water-borne outbreaks, 1938, by diseases 





Number of | Number of Number of 





Disease | outbreaks cases deaths 
ee ee ee ee Se ee Ee oe 8 1, 379 0 
eee EE Ae a Pen ee eee ee ae EY 22 30, 108 0 
PE SNNEE dd caneuneseduidedceodanknncksectadsnntbebbeeesene 18 206 17 

lite cing Se CORR AER EM Sa TEE RE A Ce 45 31, 693 | 17 
| | 





Table 3 shows that defective water supplies caused more outbreaks 
of gastroenteritis (22) than of either typhoid fever or dysentery. It 


is further to be noted that unsafe water supplies caused as many 
typhoid fever outbreaks as did unsafe milk supplies (see table 8). 


TABLE 4.—Water-borne outbreaks, 1938, by location 








State | Number of | Number of | Number of 














outbreaks eases deaths 

Alaba a ee ee 1 4 0 
Cc ila Le ee ee ae NE Bee) Ml A NTR cates + 1 5 l 
ee EO EE OEE EN, OPIN l 123 0 
a le 5 451 6 
_ RRR RIES LOT en eae 1 2 | 0 
I a PES ET Nee Le 1 663 0 
I ee 2 68 0 
New York EIS a EHS OS SSA a ees 24 8y4 3 
EEE NS SLE ER SS eT 1 8 0 
SASS eee steep iaraiapap eat tincnenhse titan tisiniamiaaiantaeienia mina dete 1 3 0 
te ee ae i inhnibeindinaseaie 1 23 3 
ER Reg a Se iebanle PERE CSS aa ST PERRI AREER a: 4 | 31 2 
Virginia Re a SAREE RIOT 2 141 | 1 
EERE Fe LE RE AS SORES 2 27 1 
Wisconsin EE EEE IER Re PN NS NAT LE FEO, 1 29, 250 0 

ee eee ee Se ree: 48 31, 693 | 17 

| | 


It will be noted that 33 States failed to report any water-borne 
outbreaks whatever, whereas New York State reported 24, or exactly 
one-half of the total of 48 outbreaks. 


TABLE 5.—Water-borne outbreaks, 1938, by size of community 





| 
| 
| Outbreaks Cases 


Size of community 
Number | Percent | Number | Percent 








Sita TO OEIC. TE RAR OORT 11 23 178 0.6 
| I ERI EL, eS ee 4 & 205 f 
2 EEL I OSA RL LL IIE OILED, IE, A 3 6 167 
ee eS Bs EE ET ee ee LT Re y lv 408 f 
SL encl  EE SEIS PALIAL LES ADI EARLE FO 6 13 711 2.2 
« RS PEAS LIES a cS EF PE 8 17 193 f 
sia Bgg, EE ALT DERE IE ET Daa ; 10 401 1.3 
www, it? eo mpet rs 4oc nb TE 1 2 90 
é J ne _ ORE EET TEND ORE. ROM TIE, ETDS TS ae See 
409 
Ce, CNS TERT I I ET: adie 
I a eee 1 2 29, 250 | 92.3 





ee PSE Ee ee ee ks Oh RE 48 100 31, 693 | 











August 2, 1940 1376 


It will be noted that only 2 of the 48 water-borne outbreaks (4 
percent) occurred in communities of more than 10,000 population. 
Since these constitute about 47.2 percent of the total population it is 
probably safe to say that water supplies in small communities are in 
general much less safe than water supplies in large communities. In 
other words many more water-borne outbreaks occur per unit of 
population in small communities than in large ones. 

On the other hand, so far as known numbers of persons affected is 
concerned, the most extensive water-borne outbreak during 1938 
occurred in one large city, in which 29,250 persons were involved. 
This should be compared with the fact that only 31,693 cases were 
reported for communities of all sizes. 


PREVIOUS KNOWN INCIDENCE OF WATER-BORNE OUTBREAKS 


Table 6 gives the frequency of water-borne outbreaks in the United 
States for the period 1920-36, inclusive, by years, as reported by 
Wolman and Gorman (1) for 1920 to 1929, inclusive, and by Wolman 
(2) for 1930 to 1936, inclusive. 


TABLE 6.—Water-borne outbreaks in the United States 1920-36, inclusive 











| 
Year Number of |Number of | Number of 
outbreaks cases deaths 

Ee a ee ae Cae ee ee ee a 26 10, 115 133 
RP et ee eee a eS a eee ae ee 29 3, 449 30 
EER ar ne ere eee nee means en ene 20 1, 363 60 
a a i a tl a 24 1, 488 119 
RRS SE 2 ESS Ce ae Pee See se 23 11, 650 70 
ee err eee ee eee RT een EES | 24 6, 073 16 
EE eee pee ree e a nae er Nie ees 21 45, 992 42 
EE Sa SS ae ae ete a ee a eee Ta 30 1, 694 l 
LE eC ae ee ee ee en we 19 3, 385 33 
EE a ae Fe Ee ene 26 8, 503 76 
LE a ae a a chigainieuiammdabanameealiaaon 25 6, 908 33 
a Ee ee a ee a ee 20 1, 184 15 
RE ae a ee ee See ee eee Seer ae. Ne 13 756 12 
a ne i 20 2, 371 131 
EC Ee eee cea Se eee we Ee eee 31 5,015 38 
TEES DIE EE TEER LEED LADS SEITE EES LITE ITY, 29 1, 908 43 
ER Ee ere ee eee ae Se ee Se eee ne 32 3, 953 5 
Ee ee eS TR 412 115, 807 955 
EE ES ee Ie a ONE 24. 2 6, 812 56 
ES ER EER ARS eR 48 31, 693 17 














It will be noted that the average number of water-borne outbreaks 
for the period 1920-36 was 24.2 per year, whereas the number of 
outbreaks reported for 1938 was 48; that the average annual number of 
cases of water-borne disease for the period was 6,812 as compared with 
31,693 for 1938; and that the average annual number of deaths from 
water-borne disease for the period was 56 as compared with 17 for 
the year 1938. In only 1 year, 1926, was the reported number of 
cases of water-borne disease greater than the number reported for 1938. 
On the other hand, the deaths reported for 1938 were fewer in number 
than those reported for any of the 17 years except 3. 
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OUTBREAKS TRANSMITTED THROUGH MILK AND MILK PRODUCTS 


TaBLE 7.—Outbreaks transmitted through milk and milk products, 1938, by kind of 














supply 
Number of | Number of Number of 
Kind of supply outbreaks cases deaths 

ie TI dain irnernineninniiantditiationaicnanaaabiaimaatiae 37 | 1,462 | 27 
ipees Bis IE, ncncndactavuncksecuedonenimantmesciuens 1 | 100 0 
REAR Ee ESS SAE TENE eee eee 1 | 10 | 0 
ee ee rea 0 | 0 | 0 
Ein ntaiinintineinmeeile ES PEE Oe 2 96 | 0 
ee ee 1 | 17 0 
ee ee Ln a ES eee 42 1, 685 27 





It will be noted from table 7 that 38 of the 42 milk-borne outbreaks 
occurred in connection with sweet milk supplies, that only 1 was 
traced to buttermilk, only 2 to ice cream, and only 1 to cheese. In 
only 1 of the 38 outbreaks traced to sweet milk was any attempt 
made to pasteurize the milk. In this case the pasteurizer was re- 
ported to have “broken down.” 


TaBLe 8.—Oulbreaks transmitted through milk and milk products, 1938, by diseases 





Disease Number of | Number of | Number of 














outbreaks cases deaths 

EE EL RE ee a RE ee 1 31 8 
EE eee et SE ER Ta ae eee eS 2 166 0 
Ie OUND... a on neh paninnebiiata nae namaebirnmaehinemtes 1 17 0 
RAR a a RE Pe SE SR ES ee & 610 0 
ON” Rai Re Le, EE en 5 82 0 
NE EE ES SS 7 592 7 
Typhoid fever_........... EILEEN LEY BOY TE ERE DES 18 187 17 

5 27 





_ EE ee a aoe eS ee OT Se AE OE TNE 42 | 1, 685 | 





Evidently, typhoid fever was involved more often than any other 
disease, and caused more deaths. On the other hand, gastroenteritis 
and septic sore throat were the most prolific sources of cases, namely, 
610 and 592, respectively, or 1,202 of the total of 1,685 cases of all 
diseases. 

Table 9 shows that 31 States failed to report any milk-borne out- 
breaks whatever, whereas New York State reported more milk-borne 
outbreaks than did any other State, namely, 10 of the total of 42. 
California and Minnesota reported 5 each. Therefore, 3 of the 48 
States reported nearly half of the outbreaks. Of course, this does not 
necessarily mean that these 3 States actually experienced so large a 
percentage of the total number of milk-borne outbreaks. It may 
mean, and probably does, that the outbreaks were more completely 
reported by these States. 
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TABLE 9.—Outbreaks transmitted through milk and milk products, 1938, by location 





' 
| Number of; Number of | Number of 
outbreaks cases deaths 

| 


245 | 





California 
Colorado 
Georgia 


Kentucky 
Michigan 
Minnesota 
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TaBLE 10.—Outbreaks transmitted through milk and milk products, 1938, by size of 
community 





Outbreaks Case 
food 


Number | Percent 





Size of community 
Number ! Percent 
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C20 CN OO Coe 
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500-999 

EAR RS Ae ee pe arene we eee 
| ER ER SECTS een eee ee TO 
EE RSE ae ere ee 
| PEEL ae eee 
a a ee 
50,000-99,999 

ICI «0. na cisdibdleds seiunebidandeermnuaenineneaiin 
500,000 and over 


Total 


we GO EO sa 


+ or 

















100.0 





Here again, as in the case of water-borne outbreaks, only 5 of the 
42 outbreaks (12 percent) occurred in communities of more than 10,000 
population. Since about 47.2 percent of the population lives in com- 
munities of more than 10,000 population it is hardly probable that 
by chance alone only 12 percent of the milk-borne outbreaks would 
have occurred therein. <A far more logical explanation would be the 
probability that milk supplies in small communities in general are not 
as safe as those in large communities. For one thing, the percentage 
of milk pasteurized in communities of from 1,000 to 10,000 population 
is considerably smaller than for cities of over 10,000 population. For 
1936 these figures were 39.3 percent for the group with 1,000 to 
10,000 population as compared with 83.1 percent for the group with 
10,000 and over population (3). 
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PREVIOUS KNOWN INCIDENCE OF OUTBREAKS TRACED TO MILK AND MILK PRODUCTS 


In 1927 Armstrong and Parran (4) listed 791 outbreaks of milk-borne 
disease in the United States as having been reported in the literature 
from January 1, 1881, to January 1, 1927. This represents approxi- 
mately 17 outbreaks per year for the 46-year period. However, the 
actual number of outbreaks of disease in this country traced to milk 
and milk products has been and is much greater than this, since the 
above figures do not include any outbreaks which failed to find their 
way into the literature. 

Believing that a frequent periodic questionnaire survey, addressed 
to health authorities, might give a nearer approximation of the true 
number of outbreaks, in 1923 the Public Health Service instituted 
annual surveys as part of the work of its Office of Milk Investigations. 

The total number of outbreaks reported by health authorities in the 
United States from 1923-1937, inclusive, was 639, or 42.6 per year 
instead of 17 per year as reported in the literature for the period 1881- 
1927. This, of course, does not mean that the incidence of milk- 
borne outbreaks was greater in the later period, but rather that an 
annual questionnaire survey of health authorities yields much more 
complete information than does an occasional literature survey. 


FOOD-BORNE OUTBREAKS 
TABLE 11.—Food-borne outbreaks, 1938, by kind of food 





| 
= Number of | Number of | Number of 
Kind of food outbreaks | cases | deaths 





Pies and pastry 14 
Pr _ and anal products. SS ea ne ene ll 
Fo wl 

8 al i ds 

Home-canned vegetables 





NnNoCCoSowerorf- 














It will be noted that outbreaks traced to pies and pastry were more 
numerous than those traced to any other food product, and that the 
outbreaks traced to pork and pork products were second in frequency. 
Fowl, salads, and home-canned vegetables were responsible for 5 out- 
breaks each. 
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TABLE 12.—Food-borne outbreaks, 1938, by diseases 




















| 
Disease Number of | Number of | Number of 
: outbreaks | cases deaths 

ee eR ee ee ee 5 11 6 
DPI... . cncqmundcevibieenbiniebennseadsanenaheeaneewnia 3 | 118 0 
EI ELE A MOLTO OT, ERROR OE 19 | 817 3 
oe ne eee eT er 23 ! 1,015 | 0 
SS aS ee i a aioael 1 21 | 0 
Ce ar aaa > PR aa PnP ene eee 3 | 14 0 
SE HUN. ceicins constieiaspntirispitccstasseseadbintgeindniteeentabieataaenionisntiehiantibinandteiodial 16 251 16 
DE. 5c cehidecaummmeiehaed pagiateanhaden Mekanuetbeece 70 | 2, 247 | 25 





Evidently, the food-borne disease most frequently involved for 1938 
was gastroenteritis, with 23 outbreaks and 1,015 cases. The diseases 
next most frequently involved were ‘food poisoning’ and typhoid 
fever, with 19 outbreaks, 817 cases, and 3 deaths, and 16 outbreaks, 
251 cases, and 16 deaths, respectively. 


TABLE 13.—Food-borne outbreaks, 1938, by location 





| Number of | Number of Number of 























State | outbreaks cases | deaths 

ESS EE NS AR re ee ee TL TE: 1 | 6 | 0 
I 5s ccpcnteient tack insists ile ticdntainedes mnaliindialieddp init datuaniaiminintiniiainnaieanibnaeet 2 | 27 1 
Cc cle lel elds daiedeaninatteendie 1 | 45 3 
EE ee ae See nn a Se ee 2 18 1 
ee ea ee ee 6 60 0 
OS LEE IE CELE ES EE rN Oe 7 367 1 
ESSE I, EE SSN ee ee 3 208 0 
Michigan___-__.-- sad iblinsite a ae 3 27 1 
a a eae ieaianmao’ 3 13 0 
aires De oases alia nsachinmacainmsinadianaeaediamine mead 1 200 0 
CS EEE ES Se Fe ee ere 10 | 290 0 
8 RSE EE ee aE in a, See ee 15 | 611 0 
EAA SEE LR Sar PRT ee ane 1 | 50 0 
RN ET ee See eae ae Reena ee ane 1 | 53 1 
ELLE CLS SELLA CON EA AT = 4 83 7 
TN: cincnciuamntendouiimabiby adapta nehminmaetae a 1 | 54 2 
I I EERE SEE NY 1D TERETE eR aes 1 12 0 
a a a ac ecniencnih 1 23 2 
Io: sacazeensicpanditindcpaninipias icicle cnlgteaeasediiaaaeeaia tonashdenianatanltbaistealveclaltpaeiomialeibine 1 |} 1 1 
Virginia _.-...-- 1 17 0 
Washington 3 » 5 
Wisconsin 2 74 | 0 

SETA EAC TA 70 2, 247 25 
— | ee . 


As in the case of water-borne outbreaks and milk-borne outbreaks 
New York State reported more food-borne outbreaks than did any 
other State, namely, 15. New Jersey was second with 10 outbreaks. 
Twenty-six States failed to report any food-borne outbreaks. 

The significant fact brought out by table 15 is that, whereas only 
a small percentage of water and milk-borne outbreaks occurred in 
communities of over 10,000 population, this was not so in the case 
of food-borne outbreaks. Here 38 of the 70 outbreaks (54 percent) 
occurred in communities of 10,000 and over, which embraced 47.2 
percent of the total population. It would appear, therefore, that while 
large communities are more advanced than small communities with 
respect to water and milk sanitation they do not excel with regard 
to food sanitation. This is not surprising since water sanitation and 
milk sanitation are much better understood in general than is food 
sanitation, pointing to the need of an intensive study of this subject. 
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TABLE 14.—Food-borne outbreaks, 1938, by size of community 





| Outbreaks Cases 





Size of community a 
| Number | Percent | Number | Percent 




















aL ee CR A Oa, PORE REE SONNE FORCE 10 14 114 | 5.1 
ee ee ee eee 5 7 190 8.4 
Enel EPO REESE ES SME LIE a OTS 6 | 9 | 343 15.3 
RSE RS EE a a ere eek ee eae Rr BARE a hee ae 2 | 3 8 .4 
he act cicis ashe emindegcinniuresipeidientretinmieateh RAE 5 7 | 70 3.1 
TT RE aa I He eI Re SS 5 7] 192 8.5 
| aR eS eR ae een ee eee ye 5 7 27 1.2 
| AN EA Sa aE LAN e 7 10 89 4.0 
Ri REE aE MRA RNS SALON ROR 6 9 | 482 21.4 
a te dei cds eaiialiiieiainiadadly 5 7 | 375 16.7 
TNE PES LIE A EL LLL ELE LA SELLE ILLITE 7 10 74 3.3 
ih SLT NETL LET LT TNL L IES 6 9 | 260 11.6 
ee HE cicitninescsntencinsictiniwninateianmniia dates 1 1 23 1.0 

a aa ES Hn atleahaicehiallleaiidiadisadia uaa 70 100 2, 247 100. 0 





PREVIOUS KNOWN INCIDENCE OF FOOD-BORNE OUTBREAKS 


The record of past food-borne outbreaks is unsatisfactory. How- 
ever, following are several illustrative extracts from the literature. 

In 1917 E. O. Jordan (4) reported that from press clipping bureaus 
and other sources he had collected for the period October 1913 to 
October 1915, 657 group and family outbreaks of “food poisoning”’ 
in the United States. In his opinion, “There is reason to believe 
that the majority of cases escape notice. Probably several thousand 
outbreaks of food poisoning in families and larger groups, affecting 
at least 15,000 to 20,000 persons, occur in the United States in the 
course of a year.” 

In 1924 Geiger (6) reported as follows: “It has been possible in 
some cases to study the records, and in other cases to participate in 
the investigation of over 800 outbreaks suspected of being food 
poisoning. These records cover a period of time from 1910 to the 
present date (1924), one-fourth of which (201) were reported in the 
period 1922 to 1924. It should be stated that the diagnosis of “ pto- 
maine poisoning” is being loosely used by various members of the 
medical profession. Likewise it can be stated that’in over 80 of these 
investigations, especially in those where it has been possible to re- 
construct the history of the outbreak, or where subsequent autopsies 
were performed and investigations made, there were indications of 
other conditions than food poisoning, or that the food primarily 
blamed was not at fault. On the other hand, investigations have 
been made both from an epidemiological and laboratory standpoint, 
particularly at Rockford, Illinois, and Birmingham, Alabama, in 
which the causative food was determined and the contaminating 
organisms, paratyphoid A and B, respectively, were isolated.” 

In the publication referred to above (6) Geiger does not give the 
number of cases or deaths involved in the 800 outbreaks suspected 
of being “food poisoning,” but in another publication (7) he reports 
that 749 of the outbreaks, which occurred between 1910 and 1922, 
inclusive, involved 5,210 persons and caused 399 deaths, a case 
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fatality rate of 7.5 percent. He further states that, based on the 
fact that the Bureau of the Census reported 7,316 deaths attributed 
to food poisoning during the period 1910-1920, and assuming that 
the same case fatality rate would apply, there were about 98,000 
cases of food poisoning in the 10-year period. This would represent 
an average of about 9,800 cases per year as compared with the esti- 
mated 15,000 to 20,000 a year made earlier by Jordan. Geiger 
warns, however, that these assumptions may be misleading because 
of the unknown extent to which botulism, with its much higher case 
fatality rate, is involved in the food poisoning mortality reported by 
the Census. 
COMPLETENESS OF REPORTING 

It is improbable that the outbreaks reported herein are even 
approximately complete. Evidence as to this follows: 

(1) Of the 48 water-borne outbreaks reported from all States New 
York State reported 24, or exactly half. It would be absurd to believe 
that New York State water supplies in general are so much less safe 
than those of the rest of the country that it actually experienced half 
of all water-borne outbreaks, despite the fact that it embraces only 
about one-tenth of our entire population. That would be approxi- 
mately tantamount to saying that New York State water supplies are 
only one-fifth as safe as those of all other States combined. 

(2) The same reasoning holds in the case of outbreaks conveyed 
through milk and milk products. New York State, California, and 
Minnesota combined reported nearly as many milk-borne outbreaks 
as all the rest of the country combined, although these three States 
represent only about one-sixth of our entire population. 

(3) In the case of food-borne outbreaks New York State reported 
about one-sixth of all such outbreaks reported for the entire country, 
though New York represents only about one-tenth of our entire 
population. 

(4) If we consider all outbreaks transmitted through all vehicles 
New York State reported 49 of the total of 169 for the entire country. 
This represents 30 percent of all outbreaks for 10 percent of the entire 
population. 

(5) It is improbable that even New York State finds and reports all 
outbreaks which result from faulty sanitation. 

(6) If the sanitary control of water supplies, milk supplies, and food 
supplies in New York State is as carefully done as in the average of the 
other States, which is a not unreasonable assumption, it follows that 
the actual number of outbreaks is probably at least three times as 
great as herein reported for 1938. If it is further assumed that even 
New York State is not perfect in its epidemiological work (not an 
unreasonable assumption) the above ratio of reported to actual out- 
breaks may be increased, perhaps considerably. 
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(7) All in all it seems safe to estimate that there are probably 5 to 
10 or more times as many outbreaks, cases, and deaths resulting from 
faulty sanitation as are herein reported for 1938. Such an estimate 
would then represent 1,000 or more outbreaks, hundreds of thousands 
of cases, and 400 or more deaths per year resulting from faulty sani- 
tation. That this is a conservative estimate is evidenced by the fact 
that during the past 5 years the total number of cases of typhoid fever 
alone occurring in the United States has been from 12,000 to 18,000 
per year, and the fact that most typhoid fever cases are probably the 
result directly or indirectly of some breakdown in environmental 
sanitation. 

(8) Finally, it should be noted that the above discussion takes no 
account of the fact that typhus fever, with 2,300 cases and 137 deaths 
in 1938, undulant fever, with at least 2,000 to 3,000 cases per year, 
and malaria with several hundred thousand cases and several thousand 
deaths per year are all the result of faulty environmental sanitation. 
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REPORT ON MARKET-MILK SUPPLIES OF CERTAIN URBAN 
COMMUNITIES 


Compliance of the Market-Milk Supplies of Certain Urban Communities With 
the Grade A Pasteurized and Grade A Raw Milk Requirements of the Public 
Health Service Milk Ordinance and Code, as Shown by Compliance (Not 
Safety) Ratings of 90 Percent or More Reported by the State Milk-Sanitation 
Authorities During the Period July 1, 1938, to June 30, 1940 


The accompanying list gives the fourteenth semiannual revision of 
the list of certain urban communities in which the pasteurized market 
milk is both produced and pasteurized in accordance with the Grade A 
pasteurized milk requirements of the Public Health Service Milk Ordi- 
nance and Code and in which the raw market milk sold to the final 
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consumer is produced in accordance with the Grade A raw milk 
requirements of said ordinance and code, as shown by ratings of 90 
percent or more reported by State milk-sanitation authorities. 

These ratings are not a complete measure of safety but represent 
the degree of compliance with the Grade A requirements of the Public 
Health Service Milk Ordinance and Code. Safety estimates should 
also take into account the percentage of milk pasteurized, which is 
given in the following tables. 

The primary reason for publishing such lists from time to time is 
to encourage the communities of the United States to attain and 
maintain a high level of excellence in the public health control of 
milk supplies. 

It is emphasized that the Public Health Service does not intend to 
imply that only those communities on the list are provided with high- 
grade milk supplies. Some communities which have high-grade milk 
supplies are not included because arrangements have not been made 
for the determination of their ratings by the State milk-sanitation 
authority. In other cases the ratings which have been determined 
are now more than 2 years old and have therefore lapsed. In still 
other communities with high-grade milk supplies there seems, in the 
opinion of the community, to be no local necessity nor desire for rating 
or inclusion in the list, nor any reasonable local benefit to be derived 
therefrom. 

The rules under which a community is included in this list are as 
follows: 

(1) All ratings must have been determined by the State milk- 
sanitation authority in accordance with the Public Health Service 
rating method (Pub. Health Rep., 53: 1386 (1938). Reprint No. 
1970), based upon the Grade A pasteurized milk and the Grade A 
raw milk requirements of the Public Health Service Milk Ordinance 
and Code. 

(2) No community will be included in the list unless both its 
pasteurized milk and its raw milk ratings are 90 percent or more. 
Communities in which only raw milk is sold will be included if the 
raw milk ratings are 90 percent or move. Communities which 
receive, without local inspection, milk from other sheds will be in- 
cluded in the list only if the locally inspected supply, as well as the 
shipped-in supply, shows a rating of 90 percent or more. 

(3) The rating used will be the latest rating submitted to the 
Public Health Service, but no rating will be used which is more than 
2 years old. 

(4) The Public Health Service will make occasional check sur- 
veys of cities for which ratings of 90 percent or more have been 
reported by the State. If such check rating is less than 90 percent 
but not less than 85, the city will be removed from the 90-percent list 
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after 6 months unless a resurvey submitted by the State during this 
probationary interim shows a rating of 90 percent or more. If, 
however, such check rating is less than 85 percent, the city will be 
removed from the list immediately. If the check rating is 90 per- 
cent or more, the city will be retained on the list for a period of 2 
years from the date of the check survey unless a subsequent rating 
submitted during this period warrants its removal. 

Communities are urgently advised to bring their ordinances up 
to date at least every 5 years, since ratings will be made on the basis 
of later editions if those adopted locally are more than 5 years old. 

Communities which are not now on the list and desire to be rated 
should request the State milk-sanitation authority to determine their 
ratings and, if necessary, should improve their status sufficiently to 
merit inclusion in the list. 

Communities which are now on the list should not permit their 
ratings to lapse, as ratings more than 2 years old cannot be used. 

Communities which have not adopted the Public Health Service 
Milk Ordinance may wish to give thoughtful consideration to the 
advisability of doing so. It is obviously easier to satisfy the require- 
ments upon which the rating method is based if these are included in 
the local legislation. 

Communities which are enforcing the Public Health Service Milk 
Ordinance, but which have not yet been admitted to the list, should 
determine whether this has been the result of failure to enforce the 
ordinance strictly or failure to bring the ordinance up to date. 

State milk-sanitation authorities which are not now equipped to 
determine municipal ratings are urged, in fairness to their communities, 
to equip themselves as soon as possible. The personnel required is 
small, as in most States one milk specialist is sufficient for the work. 

The inclusion of a community in this list means that the pasteurized 
milk sold in the community, if any, is of such a degree of excellence 
that the weighted average of the percentages of compliance with the 
various items of sanitation required for Grade A pasteurized milk is 
90 percent or more and that, similarly, the raw milk sold in the com- 
munity, if any, so nearly meets the requirements that the weighted 
average of the percentages of compliance with the various items of 
sanitation required for Grade A raw milk is 90 percent or more. 
However, high-grade pasteurized milk is safer than high-grade raw 
milk, because of the added protection of pasteurization. To secure 
this added protection, those who are dependent on raw milk can 
pasteurize the milk at home in the following simple manner: Heat 
the milk over a hot flame to 165° F., stirring constantly; then imme- 
diately place the vessel in cold water and continue stirring until cool. 
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TABLE 1.—Commuznities in which all market milk is pasteurized. In these communt- 
ties market milk complies with the Grade A pasteurized milk requirements of the 
Public Health Service Milk Ordinance and Code to the extent shown by pasteurized 
milk ratings of 90 percent or more! 








Community 


| 
Percentage 
| Date of rating 


| of milk 
| pasteurized 








ILLINOIS 


Canteen 
Centerville 
East St. Louis 
Elgin 
Fairmont City 
National City 
Stites 


Albert Lea 
Rochester 
Winona 


St. Louis 


NORTH CAROLINA 
I ical aiteiniciasds hemieniitinheie AOD AD Ae TE 


Fort Bragg 


Greenville_....-- ee ee ee ee 


Sylva 
Tarboro 








| May 3, 1940. 
| Mar. 22, 1940. 


Do. 
Do. 
Do. 

Dee. 14, 1938. 
Mar. 22,1940. 
Do. 

Do. 


Sept. 29, 1938. 
October 1938. 
Aug. 12, 1938. 


June 7, 1940. 


Aug. 18, 1939. 
Do. 
June 15, 1940. 
May 10, 1940. 


100 Nov. 1, 1938. 


1 Note particularly the percentage of milk pasteurized in the various communities listed in these tables. 
This percentage is an important factor to consider in estimating the safety of a city’s milk supply. 


TABLE 2.—Communities in which some market milk is pasteurized. 


In these 


communities the pasteurized market milk complies with the Grade A pasteurized 
milk requirements and the raw market milk complies with the Grade A raw milk 
requirements of the Public Health Service Milk Ordinance and Code to the extent 
shown by pasteurized and raw milk ratings, respectively, of 90 percent or more ! 


[NorE.—All milk should be pasteurized or boiled, either commercially or at home, before it is consumed. 
See text for home method] 





Community 


Percentage 
of milk 
pasteurized 


| 


Date of rating 





ALABAMA 
0 SS eee eaadiieaa 
Montgomery 
Tuscaloosa 


Fayetteville 
Fort Smith 
Jonesboro 
Little Rock 
Osceola 
Pine Bluff. 
Texarkana 


Coral Gables 
Dania 


Hollywood . 
Miami 


Pompano 





| 


May 30, 1940. 
Feb. 24, 1940. 
May 24, 1940., 


| May 1939. 


June 1939. 


7 | May 1939. 


| October 1939. 


January 1940. 
June 1939. 
Aug. 16, 1939. 


April 1940. 


| Mar. 28, 1940. 


Do. 
Do. 


| April 1940. 
Mar. 28, 1940. 


| June 21, 1939. 


Mar. 14, 1940. 
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In these 


communities the pasteurized market milk complies with the Grade A pasteurized 
milk requirements and the raw market milk complies with the Grade A raw milk 
requirements of the Public Health Service Milk Ordinance and Code to the extent 
shown by pasteurized and raw milk ratings, respectively, of 90 percent or more— 


Continued 





Community 


Percentage 
of milk 
pasteurized 


Date of rating 





ILLINOIS 
Chicago 
Decatur 


Highland Park 

Kenilworth 

Lake Bluff 

Lake Forest 

Peoria ; 

WED, cotocencncccenasssqueseucess ee en ee ET 
Winnetka 


Kansas City 

Lawrence 

Wellington . 

TFET dcniiciendsinennenadbonesseedebsenewnsenmeeeaneinnennneneadiinl 


KENTUCKY 


Bowling Green 
Glasgow 
Hender 
Jeffers: 
Louisville 
Richmond 


Little Falls 


MeComb 
Tupelo 


plewood 
ON RS Sr ee Mee ae ae En eee ae oe 
Webster Groves 


‘ayetteville__ 
iklin 
nsboro 
ersonvill 





See footnotes at end of table, 


2 


247315°—40 





May 20, 1939. 
Jan. 28, 1939. 
Apr. 17, 1940. 
Apr. 11, 1940. 

Do. 

Do. 

Do. 
Apr. 11, 1940. 
May 23, 1940. 
Apr. 3, 1940. 
Apr. 11, 1940. 


December 1938. 
May 1940. 
April 1940. 
December 1939. 


Novem ber1939 
Dec. 22, 1939. 
June 27, 1939. 
June 11, 1940. 
August 1939. 
October 1939. 
Novem ber 1939. 


June 26, 1939. 


May 25, 1939. 
Dec. 6, 1938. 
Jan. 6, 1939. 


Dec. 14, 1939. 
0, 

Do. 

Do. 
June 7, 1940. 
Dec. 14, 1939. 

Do. 


November 1939. 
July 25, 1939. 
Aug. 8, 1939 
Decem ber 1939. 


Aug. 18, 1939, 
July 19, 1939. 
August 1939. 
Sept. 13, 1938. 
May 29, 1910. 


9, 1940, 


May 9, 1940. 
November 1939, 


| Nov. 10, 1939. 


Oct. 6, 1938. 
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TABLE 2.—Communities in which some market milk is pasteurized. In these 
communities the pasteurized market milk complies with the Grade A pasteurized 
milk requirements and the raw market milk complies with the Grade A raw milk 
requirements of the Public Health Service Milk Ordinance and Code to the extent 
shown by pasteurized and raw milk ratings, respectively, of 90 percent or more— 
Continued 





Date of ratir g 


Community of milk 


pasteurized 





OKLAHOMA 
June 27, 19490, 
Dec. 19, 1939, 
Nov. 28, 1939. 
Feb. 22, 1939, 
June 4, 1940. 
Mar. 29, 1939, 
Nov. 8, 1939, 
Mar. 26, 1940, 
Apr. 6, 1940. 


Percent : 
} 
| 
| 
} 


Lawton 
Muskogee. 
Oklahoma City 
Okmulgee 
Seminole 


June 12, 1940, 
. 3, 1940, 
14, 1940, 


Astoria 
Portland 
Seaside 


Walterboro Dec. 6, 1939, 


Bristol July 14, 1939, 


Abilene 7 | Apr. 25, 1939. 
Amarillo 3 | Oct. 17, 1938. 

Apr. 21, 1939. 
Sept. 20, 1938, 
Dec. 19, 1939. 
Corpus Christi May 26, 1939, 
Dallas Dee. 10, 1938. 
Fort Worth 5 | Feb. 25, 1939. 
OO ELL LLL LAR ATA PEE Ie OT A a 33 | June 30, 1939. 
Jacksonville May 2, 1940, 

Kerrville Sept. 6, 1939, 

Lamesa June 10, 1940. 
Lubbock >| Oct. 28, 1939, 

Palestine 3 | Jan. 30, 1940. 

San Angelo May 13, 1940. 
San Antonio June 28, 1940, 
Seguin July 30, 1938, 

Sherman June 17, 1939. 
Aug. 16, 1939. 
June 12, 1940. 
Mar. 30, 1939. 


Big Spring 
Brownwood 


Bristol 9 | July 14, 1939. 
Lexington Oct. 26, 1939. 
Pulaski Sept. 20, 1939. 
South Boston Sept. 22, 1939. 
ON EEE A isdaiianal Oct. 11, 1939. 
Williamsburg May 3, 1959. 


May 22, 1939. 
Vancouver May 25, 1939. 


Walla Walla 3 | Apr. 14, 1939. 
Yakima Apr. 20, 1939. 





Huntington June 5, 1939. 
WYOMING 

EE ce ee el 

Cheyenne 


71 | Aug. 17, 1938. 
74 | July 7, 1938 








1 Note particularly the percentage of milk pasteurized in the various communities listed in these tables. 
This percentage is an important factor to consider in estimating the safety of a city’s milk supply. 
2 The percentage of the total milk supply pasteurized cannot be accurately determined owing to the 


overlapping of milk routes. 
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TanLte 3.—Communities in which no market milk is pasteurized, but in which the 

market milk complies with the Grade A raw milk requirements of the Public 

Health Service Milk Ordinance and Code to the exient shown by raw milk ratings 
of 90 percent or more ! 


All milk should be pasteurized or boiled, either commercially or at home, before it is consumed. 
See text for home method] 





} , - 
Date of rating | Community | Date of rating 


Community 





ALABAMA 


FLORIDA 
Apalachicola--.-.--..-.- 


KANSAS 


Horton 
KENTUCEY 


MISSISSIPPI 


d 


woo 
it 


M'SSOURI 
Bri nt wood 


NORTH CAROLINA 





June 29, 1940. 

Mar. 19, 1940. 

June 29, 1940. 
Do. 


January 1940. 
June 1940. 
November 1939. 


Oct. 17, 1938. 
Nov. 22, 1938. 
Nov. 30, 1938. 
Jan. 4, 1939. 

Nov. 390, 1938. 
Dec. 6, 1938. 

Oct. 12, 1938. 


June 7, 1940. 


Oct. 20, 1938. 
Nov. 8, 1938. 
Oct. 26, 1938. 
May 15, 1940. 
Aug. 23, 1939. 
July 28, 1939. 
May 23. 1940. 
Aug. 23, 1939. 
Nov. 8, 1938. 
July 6, 1939. 
Nov. 7, 1938. 
Sept. 18, 1939. 
May 23, 1940. 





NORTH CAROLINA—Ccontinued 


Farmville 
Hope Mills 
Kelford 
Kenansville 
Lewiston 
Mars Hill 
Mount Olive 
Murfreesboro 


Powellsville 
Red Springs 
Rosehill 
Roxobel 
Wallace 
Warsaw 


Windsor 
Woodville 


SOUTH CAROLINA 


Hartsville 


| Canyon 


Colorado 


| Commerce 





| Del Rio 


Kermit 
VIRGINIA 
Blackstone.____.._- 
Boydton 
WEST VIRGINIA 


Grantsville 


May 15, 1940. 
Aug. 18, 1939, 
Nov. 8, 1938. 
May 23, 1940. 
Nov. 8, 1938. 
Feb. 21, 1939. 
Aug. 22, 1939. 
Oct. 20, 1938. 
July 1938. 
Sept. 20, 1939. 
Nov. 8, 1938. 
May 29, 1940. 
May 23, 1940. 
Nov. 8, 1938. 
May 23, 1940. 
Do. 
July 29, 1938. 
Nov. 8, 1938. 
Do. 


Nov. 9, 1939. 


Oct. 14, 1938. 
Nov. 3, 1939. 
Mar. 16, 1939. 
Apr. 20, 1939. 
Sept. 12, 1938, 


Nov. 2, 1939. 
Apr. 26, 1039, 





June 7, 1939. 





e particularly the percentage of milk pasteurized in the various communities listed in these tables. 


ntage is an important factor to consider in estimating the safety of a city’s milk supply. 


SUSCEPTIBILITY AND RESISTANCE OF CERTAIN SPECIES 
OF AMERICAN DEER MICE, GENUS PEROMYSCUS, AND 
OTHER RODENTS TO LEPTOSPIRA ICTEROHAEMOR- 
RHAGIAE ! 


Arpzroony PAacKCHANIAN, Protozoologist, Division of Infectious Diseases, 
National Institute of Health, United States Public Health Service 


INTRODUCTION 


rm) 
i 


he guinea pig has been the most widely used of laboratory animals 
in the diagnosis of infection with Leptospira icterohac morrhagiae. 


rt . . 
lhe American deer mouse, genus Peromyscus, (1, 9) has not hitherto 


been studied as to its susceptibility and resistance to Leptospira ictero- 


' Part of this work was performed at the Department of Bacteriology and Immunology, Washington 
University, St. Louis, Mo., during the academic year of 1933-34. 
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haemorrhagiae, nor has it been looked upon as a carrier of this organism, 
or considered as a suitable‘ laboratory animal for the diagnosis of 
Weil’s disease and for experimental studies of icterohemorrhagic 
spirochetosis. Inasmuch as over 43 species and 143 subspecies of the 
genus Peromyscus are widely distributed on the North American 
continent (1, 2, 3, 7), such a study was considered desirable. 


METHODS AND MATERIAL 


The various species of American deer mice 





Experimental animals. 
(Peromyscus) used in this study were largely cage-bred at the Maryland 
Caviaries, Baltimore, Md., and at the National Institute of Health, 
Washington, D.C. Other rodents used were captured in nature in the 
following States: Alabama, Arizona, California, Florida, Oregon, and 
Texas. The tail blood of newly captured animals was examined 
microscopically, a few days after their receipt at the laboratory, for 
the presence of spirochetes and trypanosomes. Those mice in which 
such examination showed no evidence of natural trypanosomiasis or 
spirochetosis were kept at least a month under laboratory conditions 
before they were used in these studies. 

The strains of Leptospira icterohaemorrhagiae.—While a number of 
American and European strains? have been used during the progress 
of this study, only 6 were utilized for inoculation of large numbers of 
animals for comparative study. These 6 strains,’ their sources, and 
designations in this report are as follows: 1. St. Louis mouse strain 
No. 33, isolated in 1933 from an albino mouse, Mus musculus, in St. 
Louis, Mo.; 2. Type I New York City rat strain No. 38, isolated dur- 
ing 1938 from a wild rat captured in a fish market in New York City 
where two cases of Weil’s disease occurred during 1938; 3. Type I 
human European strain No. 41; 4. Type I human European strain 
No. 56. The first 2 strains were isolated by the writer, while the last 
2 were isolated by Schiiffner and his colleagues in Europe; 5. Strain 
No. 79 was isolated originally from a dog by Dr. Peter Olatson of the 
New York State Veterinary College and sent to Washington by Dr. 
W.S. Monlux; 6. Strain No. 80 was isolated from a fatal human case 
in the New York Post-Graduate Hospital by Dr. E. Farrell and for- 
warded to the writer by Professor Ward J. MacNeal. The last 2 
strains have not yet been typed. 

Inoculations—In most of the work described, Leptospira were 
maintained in guinea pigs or deer mice for transfer. Infected animals 

» The writer wishes to express his sincere appreciation and thanks to Dr. H. C. Brown, London, England; 
Dr. W. A. P. Schiiffner, Amsterdam, Holland; Dr. J. Smith, Aberdeen, Scotland; Dr. B. Walch-Sorgdrager, 
Amsterdam, Holland; Dr. W. 8. Monlux, Ithaca, N. Y.; and Dr. Ward J. MacNeal, New York City, for 
furnishing various pathogenic and avirulent strains of Leptospira. Thanks are due also to members of the 
Department of Health, City of Detroit, particularly to Dr. Henry F. Vaughan, Dr. Joseph Molner, and 
Dr. J. Kasper for making it possible during a field study at Detroit to collect live wild rats (Rattus noroe- 


gicus) from which strains of Leptospira were isolated for experimental studies. 
3 The classification of these strains into “‘types” is based on observations of the writer (6). 
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were bled at the height of infection. The blood was defibrinated and 
a suspension was prepared by dilution with an equal amount of 
physiological salt solution or Ringer’s solution. A direct cover glass 
preparation of such suspensions examined with an oil immersion lens 
under dark-field illumination showed at least three Leptospira per 
microscopic field. When large series of animals were inoculated all 
were given about 0.25 cc. of this suspension intraperitoneally. When 
less than 3 animals were inoculated at a given time this procedure 
was varied in that injections were made with 2 drops of ear blood 
from an infected guinea pig or with blood from the tail of an infected 
Peromyscus. In each instance the blood was suspended in about 0.5 
cc. salt solution. 

In some instances the source of Leptospira was scrapings from the 
surface of the cortex of the kidneys of naturally infected wild rats 
(Rattus norvegicus) and occasionally from virulent or slightly virulent 
cultures grown in vitro. The latter cultures invariably contained 
over a million Leptospira per ce. 

Subsequent examination of inoculated animals. 
tion most animals were observed daily for evidence of infection. 
Droplets of blood were examined by dark-field illumination, usually 
with the oil immersion lens (objective 91, ocular 10). With 
suflicient experience it is possible to identify and estimate the number 


Following inocula- 





of spirochetes present in such a specimen within a relatively short time. 

In addition to examination of the blood, all animals were carefully 
observed for the development of jaundice in the ears, feet, toes, and 
lerae. In some animals the color of the urine and loss in weight 
were also recorded. At autopsy, jaundice and hemorrhage in the 
internal organs and in the thoracic and abdominal cavities were 
looked for. Sections taken from various organs were fixed in 10 
percent formaldehyde and stained with Levaditi’s or Warthin’s stains. 


EXPERIMENTAL. FINDINGS 


Is lation of Leptospira icti rohac morrhagiae, St. Louis MOUSE strain 
No. 33, and results of its inoculation in various species of Peromyscus and 
guinea pigs.—Leptospira icterohaemorrhagiae, St. Louis strain No. 33, 
was accidentally recovered from a naturally infected “laboratory 
white mouse,” A/us musculus, in 1933. This mouse was also found 
to be infected with Spirochaeta morsus muris 4 (4, 5, 6). Suspensions 
of the blood and macerated organs of this naturally infected mouse 
were inoculated into Peromyscus eremicus fraterculus, P. maniculatus 
rufinus, P. truet truei, and Mus musculus. All the animals, with the 
exception of Afus musculus, developed leptospirochetosis and died. 


In this series the first animal to die of leptospirochetosis was one of 
‘ Spirochaeta morsus muris is not fatal to the species of Peromyscus used (see table 1); however, it pro- 
I ’ . : . " ‘ P 

Guces a light and prolonged infection in these animals, such as is seen in Mus musculus. 
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the P. m. rufinus which succumbed to the disease on the ninth day. 
However, leptospirochetes were demonstrable in the blood of most 
animals by the fifth day, and the blood was swarming with spirochetes 
by the ninth day. 

Blood taken from one of the P. e. fraterculus at the height of illness 
was inoculated into other species of Peromyscus and in this manner 
the strain was passed serially. By passage from Peromyscus to 
Peromyscus, Leptospira icterohacmorrhagiae was apparently increased 
in virulence since it first killed these animals in 9 days, then in 7, and 
finally in about 3 days. 

The strain was also cultured in semisolid serum agar and has been 
maintained in subcultures for 2 years. 

Table 1 summarizes the number of animals and the different species 
inoculated with this strain, together with the results of the inocula- 
tions. It is noted that all animals of all species of Peromyscus used 
with this strain suffered external jaundice, invasion of the blood 
stream with spirochetes, internal hemorrhage, and death. There was 
some variation between species in the duration of life following inocu- 
lation and in the severity of jaundice observed. 


TABLE 1.— The virulence of Leptospira icterohaemorrhagiae, St. Louis strain No. 33, 
for species of American deer mice, Peromyscus, and other rodents 














Duration of life after a 
inoculation in days! Remarks 
Number of eee 
animals | | 
Species inoculated |Microseopic| Macro- 
with Setarn,) |demonstra-| scopic 
Leptospira | Min. | Max. | Aver. Exte rnal tion of internal 
jaundice Leptosvi he have 
ptospira | hemorrhage 
in blood | 
Peromyscus eremicus fraterculus 6 3 10 5.1 + cana ab 
Peromyscus maniculatus artemi- 
sine ee oe ae 10 3 7 4.7 + +4 44 
OE See 6 3 6 4.1 aa a+ +r 
P. m. blandus ere 6 4 & 4.5 + ao +4 
P. m. gambelii (colored). .-.-- 10 3 7 8.9 oe aane aoe 
P.m. gambelii (albino) .......- 20 3 s 3.8 444 ++ aan 
P.m. gambelii (hairless) _....-- 20 3 7 3.7 +++ ab ++ 
A 3 4 & 6 — ae aed 
(ON EE 6 4 7 5.3 + +4 ++ 
(2 - eee 20 3 10 5.2 oo a4 + 
AOS OO ee 4 3 10 6.5 a pH toe 
te 2 7 9 8 + ++ ++ 
ae 6 (2) (2) (2) None (3) None 
Rattus norvegicus. .............- 6 (2) (2) (’) None (3) None 























1 All animals except Mus musculus and Rattus norvegicus died. 

? All survived, chronic carrier. ‘‘Chronie carrier’ indicates that Leptospira were seen and isolated from 
the surviving Mus musculus and Rattus norvegicus which were sacrificed 3 to 6 months after inoculation. 

3 Found in kidneys when sacrificed. . 

In all Peromyscus the microscopic pathology of the sections from 
each organ (stained by hematoxylin and eosin) showed necrotic areas 
in the liver and hemorrhagic emboli in practically every organ. 
Levaditi’s and Warthin’s stains revealed large numbers of lepto- 
spirochetes in each section. 
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t is further noted in table 1 that, although none of the inoculated 
Mus musculus and Rattus norve gu us died, all suffered abortive invasion 
of the blood stream with Leptospira and became chronic urinary 
carriers. 

It is of interest that this strain of Leptospira was not lethal to guinea 
pigs shortly after its isolation. Following several transfers through 
Peromyscus, however, guinea pigs succumbed to inoculations. 

Results of inoculation of animals with Leptospira icterohaemorrhagiae 
Type I New York City rat strain No. 38.°—A wild rat (Rattus norvegicus) 
caught in New York City was sacrificed. The serum from this rat 
agglutinated with Type I Leptospira icterohaemorrhagiae in a dilution 
up to 1: 10,000. At autopsy the kidneys of this animal were examined 
microscopically and a number of active Leptospira were found. Some 
of the suspension of the. macerated kidneys was inoculated into a 
young albino guinea pig and 7 days later about one Leptospira per 
microscopic field was demonstrable in the guinea pig’s blood. Ex- 
ternal jaundice was noticeable at the same time. Heart blood taken 
on the seventh day was incculated into several species of rodents, the 
results of which are summarized in table 2. 


TABLE 2.—Susceptibility of certain species of rodents to Type I Leptospira ictero- 
haemorrhagiae, New York City rat strain No. 38 



































Fatality in days Remarks 
Number of — — —_———_——_——_— 
animals ae 
Species inoculated eo a 
with M Peat st mg 
aici in. | Max. | Aver. | 4. tion of internal 
Leptospira jaundice Leptospira |hemorrhage 
in bloud 
Peromyscus eremicus eremicus 6 4 5 49 +4 ++++ ++ 
Pe scus leucopus novebora- 
censis 19 5 | 1100+ ? ++ + + 
Peromyscus maniculatus (al- 
bit coversonesaccosensee 6 4 5 45) 4++++] 4+4++4+ ++ 
Peromyscus polionotus___.....-- 10 4 6 4.1 ++ +++ <f. 
Neotoma fuscipes fuscipes_._...- 1 6 6 6 - a 3 
Dfue muscules. . .....<ccoccces 3 4) (?) 4) None (3) - 
Rattus norvegicus..............- 8 3) (?) ’) None (*) - 








1 All animals except Mus musculus and Rattus norvegicus died. 

‘Survived, chronic carrier. ‘‘Chronic carrier” indicates that Leptospira were seen and isolated from the 
surviving Afus musculus and Rattus norvegicus which were sacrificed 3 to 6 months after inoculation, 

* Found in kidneys. 

It is seen in table 2 that in the 4 species of Peromyscus and in 
Neotoma fuscipes fuscipes frank infection was evident in that external 
jaundice, particularly of the ears, toes, and feet, was present and 
Leptospira were demonstrable in the blood. All of the animals sue- 
cumbed. At autopsy they showed internal hemorrhages and jaundice. 
Of the 10 P. leucopus noveboracensis inoculated, only 3 died. Three 





' Two additional strains of Leptospira icterohaemorrhagiae were isolated from wild rats (Rattus norvegicus), 
one of these strains from Detroit rats during 1938, the other from a rat captured in a house in Washington, 
D. ©. (strain 78). The scrapings from the kidneys of these rats were inoculated into 16 albino deer mice 
(P. maniculatus gambelii), all of which died within 8 days with icterohemorrhagic spirochetosis. 
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inoculated Mus musculus and 3 Rattus norvegicus survived; these 
animals became carriers of Leptospira as demonstrated by the presence 
of organisms in their kidneys when sacrificed about 3 to 6 months 
following the inoculation. 

Susceptibility and resistance of various species of rodents to Lepto- 
spira icterohaemorrhagiae, Type I human strains No. 41 and No. 56.— 
At various intervals 191 rodents of 22 different species and subspecies 
were inoculated with one or the other of 2 human strains of Type I 
Leptospira icterohaemorrhagiae (strain No. 41 or No. 56). The results 
of these inoculations are summarized in table 3. Since there were 
apparently no differences in virulence between strains No. 41 and 
No. 56, they are not differentiated in this table. Among the indi- 
viduals of some species a few recoveries occurred. ‘The blood serum 
of these recovered animals agglutinated freshly prepared formalinized 
antigen of Type I Leptospira icterohaemorrhagiae. The agglutination 
reaction was prompt and clear cut, the titer being about 1:10,000 
(10). 

The susceptibility and resistance of 14 species and subspecies of 
rodents to Leptospira icterohaemorrhagiae, Ithaca, N. Y., dog strain 
No. 79.—A guinea pig experimentally infected with the Ithaca dog 
strain of Leptospira was etherized at the height of infection; the heart 
blood of the guinea pig was removed, defibrinated, and 0.25 ce. 
amounts inoculated into each animal, representing 14 species and 
subspecies of rodents (see table 4). 

All the inoculated animals of the following species died of ictero- 
hemorrhagic spirochetosis within 7 days: One kangaroo rat (Di- 
podomys merriami merriami); 2 white-throated wood rats (Neotoma 
albigula albigula); 2 Baird wood rats (Neotoma micropus micropus); 
1 parasitic mouse (Peromyscus californicus californicus); 10 desert 
deer mice (P. eremicus eremicus); 10 albino deer mice (P. manicu- 
latus gambelii); 10 old-field deer mice (P. polionotus polionotus); 1 
true white-footed mouse (P. truei truei); and 1 harvest mouse 
(Reithrodontomys sp.?). 

Leptospira were demonstrated more readily and in larger numbers 
in the peripheral blood of P. e. eremicus, P. m. gambelii, and P. p. 
polionotus; the number of Leptospira seen in the peripheral blood of 
these infected animals varied, depending on the stage of the disease, 
from one to over 100 per microscopic field (objective 91, ocular 
10). 

The external and internal jaundice was very pronounced in albino 
Peromyscus maniculatus gambelii. 

Internal hemorrhage was noted in most animals which succumbed to 
the disease (see table 4). 
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TaBLeE 4.—Susceplibility and resistance of 14 species of rodents to Le ptospira 
icicrohacme rr} agiae, Tt} ocd, A ° } e9 di 44) strain No. 79 
= Microscopic examinati m of ble od for | | 
Eg "Leptospira | | Autopsy | 
ee ee | 
és : | of l | Fa- 
Species - a Days following inoculation of the jexternal Degree | Degree i tal- 
ae} animals jaun- of of ty ‘D 
— dice internal internal) 44YS 
so| | jaun- | hemor- | 
2, 2; & 6 | 7 8 | 10 dice | rhage 
Dipodomys merriami mer- 
riami 1/|0/| dead a ee Seen Semen + of ++ 5 
Neotoma albigula albigula 1/0 1 dead cS ie oe Sintec + + + 6 
0 |} 2/0] 1/10} 3 | CEA Gees + + re - 
Neotoma micropus micro- 
pus edigeaatelamaaan 1/0 0 SE ¢ Sear: ieee + + ++ 7 
Do aaa --| 2/0 te | ee Se See 0 0} +++ 8 
Peromyscus californicus 
californicus 1] 0 " 28 | ae a 4. + ++ 6 
Peromyscus eremicus ere- | 10, | 
Ea } 1) 0 Gena } i eee) Gees see + o> T+ 5 
9 
9D... neeencorennnnnme 9] © Nee I)---—1---——-4-—--4-~—-——- + | ++ | +++ 5 
EES ee 3/0 1 ( = = + 44 +4 6 
I  sechinceate becreateesivasiadaaidaha 4/0 ie) ae SR ee os + +4- 6 
RONEN RT 5/0 LR ert eee espe t + +4 8 
ONS ca er ee ad 6| 0 10 | dead |___.-.- SEE SPR 4. hee 6 
i et re 7|0 jg <") Soem ee Beene + + Pes 6 
a 8/0 5 | dead SEE, Ee + +4. 6 
_, aa 9/0 it > = e eee oa i 44 6 
Do = 10 | 0 oP) 0G |... 2-2]... ini + ++ 6 
Peromyscus  gossypinus 
gossypinus__....--.--- 1/0 2] Gead |......- SO ae a4 + + 6 
REE ee 2; 0 Jk) ee eee caeehinl ++ + + 6 
_ N@StoeSrREmasNEES 8/0] 1/2] dead }_......]...... Licccsoel > + + 6 
EE RENE TT 4/0 0| dead |__... suvdamcend OP - - 6 
a ciocleesitiniel a ee) | ee eee ++ | + + 6 
Do - 6/0 | 7 ae ee dead | ++ aa + 1 
Peromyscus leucopus nove- 
I 1 0 0 0 dead ------| +++ +44 ++ 7 
ae ee 2;0 0 0 | dead Ess |} ++4 Audnde ++ 7 
ge nee 3/0 0 0 0| deod j_-.-.-.| +++ | +44] +4 8 
EE Fe 4/0 0 0 0 | dead |_-.----| +++ | +++] +4 8 
eee 6/0 0 0 0 0) 0) 0 = _.| alive 
| Re RRSeRET 6| 0 0| dead |_.-...- ES Mie 644[ane! oe 6 
Pte 7/0 0} dead os ire Bear +++} +++] +4 6 
Seale ateniied 8|0 0 0| dead }_-.----] +++ | +44] 44 ” 
, 9/0 0 0 0 0 0; ++ ++ 44 15 
“reas 10 | 0 0 0 0 0 | ee ee eee alive 
Peromyscus maniculatus 50) ) 5 
gambelii (albino).--.-.-.-- 1/0 den {--- ee See) See ee ++++/ +44 , 
i | 
__ ee cha a BE ES ee ee $444 444+) +44 6 
ee 3/0 50 a A Le 44 pp 4++4++ 444 6 
Ra OMRERe: 4/0 lf | enee® menses opens +$tttitt44) poy 6 
{ 
PR ccinccnennoninanase B}o| = 0 {0.4 |}...--- waee|-ceeehht$44OS41 4451 6 
i ik | geod SERN HDRRE aR: tttlt+ss] 444] 
Biiesccsnccrcnnebinnicnin 3) em ee See es | sistas et+++++4] +++] 5 
SNe 8/0 50 | dead |___.._. ee Se eee ee 6 
ees 9/0 0| dead |__.-_.. ieee none e+ ++/++4+4+) +4 6 
De : 10 | 0 0 | rn S< | Bees PRES ek $444 /4444) 44 6 
Peromyscus polionotus | 
polionotus. ....-...-+-. 30, Ot oe oe ee | aren ++] ++] 4+] 5 
Bs sig ics uethsinintiminteduaita 2/0 10 | dead |_...... eas i inavsivaid +4 +4 fp. Q 
OR aaa eee 3/0 _ i, . 3} eee eer reese TY * ++ TT 6 
i, ntenchengedsin 4/0 10 | dead |_.....- Pees Beas ++. ++ ++ 6 
as sahisenesiiaihiaasaten 5| 0 10 | dead |-.....- seas Sconsata itr itri tr 6 
DO. .ncaneconsiasesass 6| 0} dead GORE GReSSae Panett oon +4 ++ 5 
a 7} 0] dead aE aba epdends +4 ++ ++ iy 
RED 8| 0} dead |-___- Knthecbncssetiniaacet Qa 1 a | am 5 
_ REED 9/0] 10] dead |_.....- WaSEe aes + + ee 6 
Do ...-| 10] 0 le ~~ | een iaeeeme ence . + tt 6 
Peromyscus truei truei 1| 0 E> | seeenme cerca ceneex om - + 6 
Reithrodontomys fulvescens | | 
fulvescens ; 0 1 ES Se + + ++ 6 


See footnotes at end of table. 
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TaBLE 4.—Susceptibility and resistance of 14 species of rodents to Leptospira 























icterohaemorrhagiae, Ithaca, N. Y., dog strain No. 79—Continued 

| a panes it 

 - Microscopic examination of blood for | dsstne 

ES Leptospira — 

I — ee Degree —_ Fa 
Se of { 
Species 1 oat Days following inoculation of the external, Degree | Degree ity in 
| 23 | animals jaun- of ( days 
i=? a dice (internal i ] 
| so | | | joun- t 
Z 2 5 | 6 7 |] 8 10 dice I 
(1/50, | 
GeOt Giiciicnniantneend 1 | 0 0 \dead | ; a ++ +--+ ++ 7 
2 | (1/50, 1 : 1 

DO. ... cnncccncsssesces 2 0 0 0 0 \dead ee i‘ +++ T4 8 
Mus musculus__.......--- 1/0 0 0 0 0 yy live 
| EE. | 2/0 0 0 0 0 | ee TFA SeseeS live 
Do.- cackaccadl ae 0 0 0 0 | ee wae (eaeeen | alive 
Rattus norvegicus -...-.-.-- ] 0 0 0 0 0 0 Pes Sees -----| alive 
Wl. ciduacieciduanaael J 0 0 0 0 0 0} OIE, EST |_......_| alive 














Notr.—Animals marked “alive” in the last column survived inoculation and appeared healthy at the 
time of this writing, 43 days following the inoculation. 

1/2, 1/5, 1/10 signifies that one spirochete was demonstrable per 2, 5, or 10 microscopic fields (objective 
91X, ocular 10X). 

Of 10 forest deer mice (P. leucopus noveboracensis), 8 died within 15 
days and 2 survived over 2 months. The 8 mice which died were 
very yellow, particularly in the toes. No Leptospira were found in 
the peripheral blood of these 10 forest deer mice by microscopic search. 

Three white mice (Mus musculus) and 2 rats (Rattus norvegicus) 
which were used as controls survived inoculation and no Leptospira 
were demonstrated in the peripheral blood, nor was external jaundice 
noted. 

Two guinea pigs which were used as controls contracted the infec- 
tion and died, one on the seventh day and the other on the eighth day 
of illness with characteristic jaundice and hemorrhages. 

The susceptibility of four species of American deer mice to Leptospira 
ictcrohaemorrhagiae, New York City human strain No. 80.—A guinea pig 
which was experimentally infected with this strain of Leptospira at 
the height of infection was etherized, its heart blood removed, defibrin- 
ated, and 0.25 cc. amounts inoculated into 41 deer mice (1 Peromyscus 
californicus californicus, 10 P. eremicus anthonyi, 10 P. eremicus eremi- 
cus, 10 albino P. maniculatus gambelii, and 10 P. polionotus polionotus), 
10 guinea pigs, 10 white mice (A/us musculus), and 10 rats (Rattus 
norvegicus) (see table 5). 

All 41 of the inoculated deer mice contracted the infection and died 
in from 4 to 7 days (see table 5). Leptospira were demonstrated in the 
blood on the third day following inoculation. At the early stage of 
the disease only one Leptospira was seen in about 50 microscopic 
fields (objective 91, ocular 10), but the number soon increased 
and occasionally over 100 Leptospira were demonstrable per micro- 
scopic field (see table 5). The external jaundice, particularly in the 
ears, sclerae, toes, and tail, was more pronounced and of diagnostic 
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in albino deer mice (P. m. gambelii). At 
undice and hemorrhages were noted in most ani- 
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jlity of four species of American deer mice to Le ptospira ictero- 





haemorrhagiae, New York City human strain No. 80 





Number of animals 


Species 





P. californicus californicus 
P. eremicus anthonyi 





Do ‘ 

. oe | 

P. maniculatus gambelii | 
(albino) 


Do 


Remarks: 1! 1/5, 1/10, 1 
(objecti x, Of r if 
The | } ‘Vv 
minut SCODIC seat 
Mus ind R 


s that no Lepf 


Microscopie examination of blood | 
Microscopi oe f blood for Autopsy 

Degree | 
| of o 
external, Degree 





7 ~ Fatal- 


Days following inoculation of the Degree jity in 












































animals jaun- of of days 
dice internal internal 
ss | jaun- | hemor- | 
| 3 | 4 5 | 6 | 7 | 8 | | dice | rhage 
_4 | | YR ee ee 
/f10 
1}0} 0} 110 {faa |}------|------- + + + 6 
1/0  ) See See eee + a +4 5 
2/0 0] 1/10 | dead |_.____- SEES + aa - 6 
3/0] 0| 1/2] dead |-____- S senakce + + +4 6 
4/0] 0} 1/2} dead | ‘Ee + + a4 e 
5/0] 0; 5 0 | dead |___..-- + + ++ 7 
22 28 | See Cees mee | intent + + ++ 4 
T}0]  OftDag [pe--na-fpnse---[----] + | + | 44+] 58 
8/0 0 5 | dead |__.___. OE a ~ ++ 6 
9/0 0 it ! ;} eae See | + + TT 6 
10/0} | 2| dead |--2-2 ate | + + + 6 
1/0 2 | 3 dead |_____. Saran we he ‘ee 6 
2/10 1/50 1/50 | dead |_____. ay: + + ++ 6 
8/10 | 0 | 1/50 | dead |____.. | eae ao aa ++ 6 
| in 
4]0] 0} 1/80 {yea [}----=-|---=-- + | + | t+] 6 
5} 0] 0 /50 | 1/2 | dead |__...-- } +++) 4+44+/ 44+ 7 
6/0! oO Da | Scot eeeoe + + +4 6 
7/0) | 1/10} dead |-----7-[7777777] + + | +4 6 
8 | 0 0 ' il. > =e awe ; + aad ++ | 6 
9/0 0 0| dead |______- ene ® ' + | ++] 6 
10 | 0 J, oy See ee [+++ [+++] +++] 6 
| 
1/2 5 | dead |_______ (Pe oe ca wat fet 5 
2/0 2| dead |______. RR! settee ee a 14-4. | 5 
8/0} i. | eee Salem Bane ++ + ++ +++ 5 
4/0 2 | tk ~ | Saas eee 4 + (++4++4++4+) +44 6 
5/0 1/50 | 1/10 | dead |-------  Seaeet +++ +444) +44 6 
6/0} 2 \2dead | AS IRL (SRE tp +44 te 5 
7/01} 1/10 |\2dead ieee Beers +++ / 444 / +44 5 
8/0! 1/10 3g" 5 See ieee +p op ++) +++ | 6 
9/0] 0 | 2| dead |______- eee l++++/+++4+/++4+44+} 6 
10/0} 2 fe ~ | Ree heen +++44 4 ++ +++4++ 6 
1/0} dead Ae Se FORE SES ee } +++ ++ +++ 4 
2\0 1/10 | dead |__.... FS -----| ++ + + ta+ 5 
sjo; yo { \ ter. ts ee |} +e | 44 iH + | 5 
mm | | 
4/0} ino |{?? } hag ae } ++] 4+ lose] 5 
5. 0 0 2) 1/5 | dead |_....-- a4 +4 | +4 | 7 
6/0} 1/10} dead |_.._.. Rests sac + ++ | 5 
7/0] 1/10 Sdead |_____-|---__- -----| ++ | ++ | ++ | 5 
8 0 id. | ee eS Eee | + | + ++ 5 
9 0 Cf "aes! RT: Mebetie): | + | ++] +4 5 
1 Oo 1/50 1/50 1 dead + t+ | ++ | 6 
1/0 0 0 0 1dead 4-4-4 +4 Sichincliel 7 
2 0 0} 0 | 0 1/10 ‘ 1 i+ Ld pi & 
1/0] 0 | 0 0 0 0 | 0 alive 
2/0; 0 0 0 0} oO | Re Bae alive 
1/0] 0 0 0 0; 0 | rename Geen alive 
2/0] 0 | 0 0 0 | 0 ') Gale! Re | alive 
| | | | | 
) signifies that only one Leptospira was seen per 2, 5, 10, or 50 microscopic field 


spira were found microscopically in the blood during about one 


norvegicus are still alive (50 days) and show no external signs of illness. 
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Two guinea pigs which were inoculated as controls died of ictero- 
hemorrhagic spirochetosis, one on the seventh day, and the other on 
the eighth day of infection. The mice (AZus musculus) and the rats 
(Rattus norvegicus) which were also inoculated as controls survived. 
In the peripheral blood of these two species of rodents no Leptospira 
were seen, and the animals showed no signs of jaundice. 

Two additional albino deer mice (P. m. gambelii) were inoculated 
with a culture of this strain of Leptospira. One of the mice died on 
the fifth day following the inoculation, with characteristic jaundice 
and hemorrhages, while the other mouse survived. Three weeks 
later this surviving deer mouse was inoculated with virulent material 
of Leptospira derived from P. m. gambelii. This deer mouse mani- 
fested pronounced resistance to the second inoculation; no Leptospira 
were found in the blood and the mouse survived and proved to be 
immune to further inoculations with Leptospira icterohaemorrhagiae; 
5 control deer mice which were inoculated with the same inoculum 
contracted the infection and all died of leptospirochetosis within 6 
days. 

Six serial passages of the New York human strain of Leptospira 
from one albino deer mouse to another did not change the virulence 
of the strain for this species of rodents. All the subinoculated albino 
deer mice contracted the infection. Leptospira were demonstrated in 
the peripheral blood of these animals in larger numbers. They 
showed distinct external jaundice and all died within a week. At 
autopsy the internal jaundice and hemorrhages were, as a rule, 
constant features in these animals, justifying the name of ictero- 
hemorrhagic spirochetosis for the disease. 


DISCUSSION 


From the experimental data on hand it is evident that whenever a 
strain of Leptospira icterohaemorrhagiae (mouse, rat, dog, and human 
strains) was infective to guinea pigs, it also produced a fatal spirochetal 
infection in several species and subspecies of American rodents. (See 
tables 1, 2, 3, 4, and 5.) 

While the number of animals of some species used in this work has 
been small, it appears that the susceptibility of a given species to 
Leptospira icterohaemorrhagiae is relatively constant, although indi- 
vidual variations within a given species were also noted. However, 
when large numbers of animals of a given species, such as albino 
Peromyscus maniculatus gambelii, were inoculated with a virulent 
strain of Leptospira, such variation did not seriously interfere with 
the experiments and general conclusions appear justified from the 
results. 
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It must be borne in mind that when the strains of Leptospira 
iclcrohaemorrhagiae are kept in vitro for a certain period, or kept in 
unfavorable conditions, they may partly or completely lose their 
pathogenicity not only for guinea pigs but also for susceptible Ameri- 
can rodents. 

The demonstration of Leptospira in the peripheral blood was rela- 
tively easier in the following species of animals, based on over 200 
animal inoculations of each species (all cage-bred animals): Peromyscus 
maniculatus gambelii (albino), Peromyscus eremicus eremicus, Pero- 
myscus polionotus polionotus. Leptospira were also seen in the blood 
of animals representing 24 species and subspecies of rodents; the 
number of animals used was small, from 1 to about 30 of each species 
being inoculated. All died within about a week, proving their sus- 
ceptibility to the infection. In addition, 4 species of rodents died 
within 10 days, but no Leptospira were seen in the blood during the 
short fatal course of illness. The jaundice and internal hemorrhages 
suggested that these last 4 species likewise died of leptospirosis. 

Four species of rodents, i. e., P. foridanus floridanus, P. gossypinus 
gossypinus, P. leucopus noveboracensis, and Reithrodontomys, appeared 
to have resistance to most strains of Leptospira and some recoveries 
occurred in all 4 species. It is striking that most individuals of these 
species, particularly P. leucopus noveboracensis, when dead from this 
disease showed very pronounced jaundice in the toes, yet few or no 
Leptospira were found in their blood by microscopic search. These 
4 species of rodents appeared to be less suitable as susceptible experi- 
mental animals, because of the lack of uniformity in results. 

The degree of jaundice, both internal and external, was found to 
vary not only among different species, but also among the individuals 
of the same species, even though they were given the same inoculum 
representing a given strain of Leptospira icterohaemorrhagiae. Like- 
wise, it was noted that in any species of rodents a single strain of 
organisms produced more intense jaundice at one time than at an- 
other. The jaundice as a whole is more readily detectable in albino 
deer mice (Peromyscus maniculatus gambelii) in which this condition 
is of diagnostic significance. 

The species of rodents which are highly susceptible to Leptospira 
and die within 10 days are unlikely to represent important reservoirs 
for Leptospira icterohaemorrhagiae because of the short period of illness 
and fatal outcome. Such animals are suitable for experimental 
studies of icterohemorrhagic spirochetosis and for diagnosis of Weil’s 
disease. On the other hand, species such as Mus musculus and 
Rattus norvegicus, which survive infection and become chronic carriers 
of the leptospirochetes, continue to represent important reservoirs of 
infection (4, 8). 
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Figure 1.—(a) Regular laboratory white mouse, Mus musculus, highly resistant to Leptospira icterohaemor- 
rhagiae. (b) Albino deer mouse, Peromyscus maniculatus gambelii, highly susceptible to Leptospira 
icterohaemorrhagiae. (Note large eyes of deer mice.) 
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RE 2.—(a) Hairless house mouse, Mus musculus, highly resistant to Leptospira icterohaemorrhagiae 
irrier of disease). (b) Hairless deer mouse, Peromyscus maniculatus, highly susceptible to Leptospira 
erohaemorrhagiae. 
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FIGURE 3 Adult mice (a) Harvest mouse, Reithrodontomys fulvescens fulvescens. (b) Forest deer mouse, 
Peromyscus leucopus norehboracensis. (c) Cotton mouse, Peromyscus gossypinus gossypinus. All have 
resistance to Le ptos pira icterohae morrhaviae. 
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FIGURE 4.—(a) Old-field mouse, adult, Peromyscus polionotus polionotus. (b) True white-footed deer 
mouse, Peromyscus truei truei, about 4 mouths old. (c) Desert deer mouse, adult, Peromyscus eremicus 
eremicus. (d) Parasitic deer mouse, Peromyscus californicus californicus, about 3 months old. All are 
susceptible to Leptospira icterohaemorrhagiae. 
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Figure 5.—Adult rats. (a) Baird wood rat, Neofoma alhigula alhigula, susceptible to Leptospira ictero- 
haemorrhagiae. (b) Laboratory white rat, Rattus norvegicus, highly resistant to Leptospira icterohaemor- 
rhagiae. Common house wild rat, Raftus norvegicus, has high resistance and is a carrier of Leptospira 
icterohaemorrhagiae. 
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When an animal is infected with Leptospira icterohaemorrhagiae, it 
will eliminate in the urine Leptospira which may be virulent (see table 
4). The writer also found laboratory white mice (Mus musculus) 
infected naturally with both Le ptospira icterohae morrhagiac and Spiro- 
chacta morsus muris during 1933 at St. Louis, Mo., and during 1937 
at Washington, D.C. (6). The animal farm engaged in rearing white 
mice (Mfus musculus) or white rats (Rattus norvegicus) should take 
every precaution that “wild” Afus musculus or Rattus norvegicus do 
not come in contact, directly or indirectly, with the stock animals; 
otherwise, some or all of the mice and rats may contract the infection 
and thus become carriers of the disease. 

The most suitable animal for diagnosis of Weil’s disease and for 
experimental studies of icterohemorrhagic spirochetosis is the albino 
Peromyscus maniculatus. Other rodents which are of value include 
P. polionotus, when a very small animal is desired; P. eremicus or 
P. truei, when a medium-sized experimental animal is needed; and 
P. californicus, Neotoma micropus micropus, or Neotoma albigula 
albigula, when a larger animal is needed. The breeding stock of 
Neotoma is not established as yet in captivity, while the other species 
in captivity are prolific. 


SUMMARY 


1. Thirty-two species and subspecies of rodents were inoculated 
with virulent strains of Leptospira icterohaemorrhagiae. Of this 
number, 26 species and subspecies were found to be susceptible, while 
the remaining 6 species were resistant to the experimental infection. 

2. Leptospira icterohaemorrhagiae were demonstrable in the circu- 
lating blood of the susceptible animals 1 to 5 days following intra- 
peritoneal inoculation; their number increased, and at the height of 
infection from 5 to over 100 Leptospira were demonstrable per micro- 
scopic field. The infection in these rodents ran an acute course and 
usually terminated fatally in from 3 to 15 days. Two or 3 days 
before death of the animals external jaundice, particularly of the 
ears, toes, and feet was, as a rule, a constant feature. At autopsy 
marked internal hemorrhages and jaundice were noted in these 
rodents. 

3. Among the individuals of some species susceptible to the disease 
a few recoveries occurred. The blood serum of these recovered ani- 
mals agglutinated freshly prepared formalinized antigen of Leptospira 
wterohaemorrhagiae. The agglutination reaction was prompt and 
clear cut. 

4. It is suggested that Peromyscus californicus californicus, P. 
eremicus eremicus, P. maniculatus gambelii (albino), P. polionotus 
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polionotus, and P. truei truei are suitable as susceptible small labora- 
tory animals for experimental studies of icterohemorrhagic spiro- 
chetosis and for the diagnosis of Weil’s disease. 
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DISABLING MORBIDITY AMONG MALE AND FEMALE IN- 
DUSTRIAL WORKERS DURING 1938 AND 1939, AND AMONG 
MALES DURING THE FIRST QUARTER OF 1940, WITH AN 
INQUIRY INTO THE OCCURRENCE OF MULTIPLE ATTACKS 
OF DISABLING SICKNESS AND INJURIES, 1939! 


By WituraM M. Gararer, Senior Statistician, United States Public Health Service 

The quarterly reports for the year 1939 on the frequency of sick- 
ness and nonindustrial injuries causing disability for 8 consecutive 
calendar days or longer among a group of over 170,000 male members 
of 26 industrial sick benefit organizations have already appeared (/-4). 
The present report records the experience among both males and 
females for the years 1938 and 1939,? and among males for the first 
quarter of 1940; there is a concluding note on the frequency of occur- 
rence of multiple attacks of disabling sickness and injuries experienced 
during 1939. 


1 From the Division of Industrial Hygiene, National Institute of Health. For the fourth quarter of 1939 


see reference (4); the reader is referred also to (5). 
2 The last report of this series referring to the experience among females appeared in 1938 (6) 
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The years 1988 and 1939.—An inspection of table 1 with respect to 
the experience of the males shows that while the frequency of sickness 
and nonindustrial injuries for 1939 does not compare unfavorably with 
the corresponding frequency for either 1934-38 or 1938, the group of 
respiratory diseases yields a frequency almost 30 percent greater in 
1939 than in 1938. This increase reflects primarily the rate for 
influenza and grippe which is seen to be 16.6 per 1,000 males in 1939 and 
9.9 per 1,000 in 1938, the rate for 1939 being, however, less than one- 
half of the rate for the year 1937. 


TABLE 1.—Frequency of cases of sickness and nonindustrial injuries lasting 8 
consecutive calendar days or longer among male and female employees in various 


industries, by cause, experience of 19388 and 1989, and of the 5 years, 1934-38 





| Annual number of cases per 1,000 persons 
| 
Cause. (Numbers in parentheses are disease title 
numbers from the International List of Causes of | Males | Females 
Death, 1929) = oh : — 











| 1939 |1934-38!| 1938 | 1939 |1934-38 1938 
Sickness and nonindustrial mageens _ een 89.0; 87.1] 82.3] 150.0 143.0 130. 4 
EET EEDNAS 69 | 61 63 | 
Percent of male rate__............-------------- 169 | 164 158 
| 
Nonindustrial injuries (163-198, 201-214)_..........-.-- 10.3} 11.6 11.1 13.0 12.9 14.5 
Sickness ? SEES ee ee 78.7 75. 5 71.2 137.0 120. | 115.9 
Respiratory diseases aiainiieteaadameadhnanbun 33.9} 30.9 26. 4 63.9 55.5 45.3 
Influenza and grippe (11). _.....-------.-.-.- 16.6 | 13.9 9.9 29.9 2h. 16.1 
Bronchitis, acute and chronic (106) adie 4.1 | 4.1 4.2 | 7.3 7.2 6.7 
Diseases of the pharynx and tonsils (115a)__- 4.4 4.8 | 4.5] 11.6 12.5 10.5 
Pneumonia, all forms (107-109) ' 3.0 2.4 2.2 | 2.0 1.5 2.1 
Tuberculusis of the respiratory system (23) Be 9 | 9 | y 8 x 
Other respiratory dise ases (104, 105, 110-114) 5.1 | 4.58 4.7 | 2.2 8.9 9.2 
Nonrespiratory diseases al 42.8 42.4) 42.8 68.4 79. 2 66.6 
Digestive diseases 13.4} 13.3] 13.4 21.5 23.3 22. 4 
Diseases of the stomach, except cancer (117, 118) 3.5 3.7 4.1 2.2 2.8 2.7 
Diarrhea and enteritis (120)_........---...---- 1.2 R i) 1.6 2.6 2.3 
Appendicitis (121) ___- Pa) Sl a 4.3 | 4.1 3.9 11.9 11.4 10.4 
Hernia (122a) 1.5 | 1.6 | 1.7 | 5 5 
Other digestive diseases (115b, 116, 122b-129) 2.9 | 2.7 | 2.8 5.3 6.1 6.5 
EE eee ae 29.4 29. 1 29.4 | 46.9 46.9 44.2 
Diseases of the heart (90-95)... __.....-....2-- 2.9 | 2.4 2.6 1.8 1.5 1.4 
Other circulatory diseases (96-103)____......- 3.5 | 2.9 3.3 3. 2 3. 0 3.7 
Nephritis, acute and chronic (130-132)_...--- | 5 5 5 : 3 
Other genitourinary diseases (133-139) -......- 2.3 2.4 2. 4 | 9.5) 10.0 8.9 
Neuralgia, neuritis, sciatica (87a) ae 2.2 2.1 i 2.1 2.1 2 1.2 
Neurasthenia and the like (part of 87b)____- 9 | 1.0 | 1.0 5.7 | 5.9 5.5 
Other diseases of the nervous system (78-85, 
part of 87b) 1.1 2 1.2 | 1.2 1.0 .6 
Rheumatism, acute and chronic (56, 57) 3.5 | 4.0 3.7 2.4 3.3 3.6 
Diseases of the organs of locomotion, except | 
diseases of the joints (156b) oes aa 2. 6 | 2.9 | 2.8 1.4 1.8 1.5 
Diseases of the skin (151-153) 2.7 | 2.9 3.0 3.3 3.2 2.3 
Infectious and parasitic diseases* (1-10, 12- 
22, 24-33, 36-44) . 2.1 | 2.5 2.1 | 2.3 3.7 3.6 
Cancer, all sites (45-53) 6 | 5 6 5 4 6 
All other diseases (54, 55, 58-77, 88, 89, 140- 
150, 154-156a, 157, 162) ease 4.6 3.8 | 4.1] 13.0 10.5 11.0 
Ill-defined and unknown causes (200) - --- ae 2.0 | 2.2 | 2.0 4.7 4.4 4.0 
| = = 
Number of person-years, all reporting organizations__| 188, 595 882,654 178,405 | 15,343 | 77, 99% 15, 203 
Number of organizations_____..._._._____- ae 29 29 24 ¢ 


| | 





1 Average of the 5 annual rates. 

? Industrial injuries, venereal diseases, and a few numerically unimportant causes of disability are not 
Teported. 

+ Except influenza, respiratory tuberculosis, and the venereal diseases, 


247315*—40——-8 
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The experience of the females, on the other hand, shows an increase 
of about 15 percent in the frequency of sickness and nonindustrial 
injuries when 1939 is compared with 1938, while a comparison of 1939 
with the average for 1934-38 shows only a slight increase. As in the 
instance of the males the former increase is largely accounted for by 
influenza and grippe, the rate for 1939 being 29.9 and for 1938, 16.1. 

It will be observed that while the total frequency, for either year or 
the 5-year period, is approximately 60 percent greater among the 
females than among the males there are certain causes and cause 
groups that show for each of the three time periods lower rates among 
the females; these are pneumonia (all forms), diseases of the stomach 
except cancer, hernia, diseases of the heart, and rheumatism.* 

First quarter of the year 1940.—The morbidity experience among the 
male members of 26 industrial sick benefit organizations for the first 
quarter of 1940 as compared with the corresponding quarters of 1939- 
and 1938 is shown in table 2. An examination of this table reveals 
the corresponding first quarter rates for the subgroups of the non- 
respiratory diseases to be remarkably similar. The situation is 
different, however, with respect to the respiratory group in that the 
experience for 1940 is more similar to the experience of 1939 than to 
thet of 1938. A review of the first quarter rates for the 10 years, 
1931-40, reveals that the 1940 rate (69.8) for the respiratory group of 
diseases is exceeded only by those for 1937 (87.5) and 1931 (75.2). 

Of interest is the relatively high rate (12.4) for nonindustrial 
injuries. The available data on the frequency of nonindustrial injur- 
ies by quarter years extend back to 1928 and yield for the 13 years, 
1928-40, an average first quarter rate of 10.9, the maximum first 
quarter rate occurring in 1940 and the minimum (9.6) in the year 
immediately preceding. Previous to 1940 the highest rate attained 
wes that of 11.9 in 1929. 

Distribution of the occurrence of multiple attacks of disabling sickness 
and injuries, 1989.—The following question frequently arises: Given 
a population of industrial workers and a period of time, how many 
of the workers suffered no attacks, 1 attack, 2 attacks, etc.? The 
requisite data on sickness and injuries that were reported as having 
caused incapacitation for work for 1 calendar day or longer during 
1939 among the 2,738 male workers of a public utility are available 
for an examination of the subject proposed. The number of dis- 
abilities totaled 2,816, of which 2,629 are accounted for by sickness, 
139 by nonindustrial injuries, and 48 by industrial injuries. 


3 Summation of neuralgia, neuritis, and scietica; rheumatism, acu‘e and chronic; and diseases of the organs 


of locomotion except diseases of the joints. 
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TABLE 2.—Frequency of cases of sickness and nonindustrial injuries lasting 8 con- 
secutive calendar days or longer among MALE employees in various industries, by 
cause, the first quarter of 1940 compared with the first quarters of 1939 and 1938 ' 





Annual number of cases per 
Cause. (Numbers in parentheses are disease title numbers from the 1,000 men for the first quarter 
International List of Causes of Death, 1939) ———_—_ —___—_ 

















1940 1939 1938 

Sickness and nonindustrial injuries 2. ...........................- 132. 3 125.3 99. 1 
EE 8 eee 2.4 9.6 | 10.8 
ee ee 119.9 115.7 | &8. 3 
REET E LT I 69.8 65.9 39.1 
i COC... wanna eestnannontiamecabeekaee 39. 6 39.9 16.8 
Bronchitis, acute and chronic (106) OES 8.7 6.6 6.2 
Diseases of the pharynx and tonsils (part of 115) _.........-.-__- 6.1 5.7 5.5 
go ee ee ee | 6.1 4.7} 3.1 
Tuberculosis of the respiratory system (13) _.....-...-....-.---...- 5 8 9 
Other respiratory diseases (104, 105, 110-114)__.....-.--....2-22-- 8.8 &.2 6.6 
Nonrespiratory diseases ----.........--- deat EF EEE: 47.9 47.4 46.9 
ES IT ERE Ee eee Re 14.5 14.2 13.5 
Diseases of the stomach, except cancer (117, 118) ................- 3.7 3.6 | 3.9 
a ETE eee 1.4 AG e 
Appendicitis (121) ee eae wii 5.2 4.5 | 4.3 
Hernia (part of 122) ar 1.3 1.4 | 1.9 
Other digestive diseases (part of 115, 116, part of 122, 123-129) 2.9 3.6 | £7 
Nondigestive diseases__ | 33.4 33.2 33.4 
Diseases of the heart and arteries, and nephritis (90-99, 102, 130-132) 4.8 5.3 4.8 
Other genitourinary diseases (133-138) ___............--. AES 2.9 2.% 2.7 
Neuralgia, neuritis, sciatica (part of 87) ...............-.------.-.-- 2.8 | 2.3 2.7 
Neurasthenia and the like (part of 87)__..._..-.---_.-- eee 1.1 1.0 9 
Other diseases of the nervous system (80-86, part of 87) -....-.--- 3 1.1 11] 1.5 
Rheumatism, acute and chronic (58, 59) 4.3 | 4.5 4.4 

Diseases of the organs of locomotion, except diseases of the joints 
Sh Re ; Pier SEA 3.4 | 3.1 2.8 
Diseases of the skin (151-15: 3.1 2.7 3.0 
Infectious and parasitic fo dra (1-12, 14-24, 26-29, 31, 32, 34-44) 2.2 3.0 28 

All other diseases (45-57, 60-79, 88, 89, 100, 101, 103, 154, 155, Load 

of 156, 157, 162) ___- ings eecpaiseliaialaimminaiaaniiabaadon 7.7 | 7.9 7.8 
Ill-defined and unknown causes (200) ___...-.-.---..------------------- 2.2 | 2.4 2.3 
Average number of males covered in the record__-............-.----------- 194, 034 170,649 | 172, 257 
ee ee ae eee 26 26 | 26 





1 The same 26 organizations are included in 1940, 1939, and 1938. 
? Industrial injuries, venereal diseases, and a few numerically unimportant causes of disability are not 
reported. 

§ Except influenza, respiratory tuberculosis, and the venereal diseases. 

Note.—Title numbers from the International List of the Causes of Death, 1939, are given in this table. 
For some diseases and disease groups the numbers are not the same as shown in previous tables where the 


edition of 1929 was used, but the disease classification is unchanged. 


The results of the analysis are shown in table 3 according to the 4 
groups of causes: Sickness and injuries, sickness, nonindustrial in- 
juries, and industrial injuries. It will be observed that of the total 
group of werkers 42 percent had during the year neither disabling 
sicknesses nor disabling injuries, 45 percent had no disabling sick- 
nesses, 95 percent had no disabling nonindustrial injuries, and 98 
percent had no industrial injuries. 

Of particular interest are the percentage distributions with respect 
to sicknesses and injuries, and sicknesses. According to the table 
the population exposed is in each instance sufficiently large to show 
for the number of attacks varying from 1 through 6 that the percent- 
age rate of decrease of the different percentages is approximately 
constant. 
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TABLE 3.—Disiribution of the occurrence of multiple attacks of disabling sickness 
and injuries, experience of 2,788 male workers of a a public utility, 1 19: 39 





| Workers suffering the indicate d number of att ks 





| j 
Percent | Number 
Number of attacks during 1939 dis- |— _ 
abling for one calendar day or | 2,816 ‘ 2,816 

longer ; sick- | 2,629 pong 48 in- sick- | 2.929 |!39 new ; 48 in- 
nesses | sick- | "trial. ‘dustrial! nesses ick- —— dustrial 
and nesses |," | injuries} and 1esseS |. .¢| Injuries 

injuries ase injuries} — 





None, or one or more 100. 100. 100. 0 100. 0 2, 738 


None 2. 8 5. 98.3 
: 57.6 5. 2 6 17 


One or more 


. . . . ? A: 
mie Oo Ou 





> 





o S 

















oocoecsec“ecooonw 


i] 





1 Less than 0.05 percent. 
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STUDIES IN CHRONIC SELENOSIS 
A REVIEW 

This Bulletin ' presents the results ofa series of investigations on 
the effects of continued ingestion of naturally occurring food selenium 
in amounts and quantities such as man and farm animals are exposed 
to in selenium-endemic areas in several of the Great Plains States. 
The material in the Bulletin is treated under four headings: 

Part I. The chronic toxicity of naturally occurring food selenium. 

Part II. Gastric acidity in chronic selenium poisoning. 

Part III. Liver function and bile pigments in experimental chronic 
selenium poisoning. 

Part IV. Selenium in the hair as an index of the extent of its depo- 
sition in the tissues in chronic poisoning. 


1 Studies in chronic selenosis. By M. I. Smith, R. D. Lillie, E. F. Stohlman, and B. B. Westfall. Na- 
tional Institute of Health Bulletin No. 174. U.S. Government Printing Office, Washington, D.C. Price 


15 cents. 
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The data in Part I are summarized as follows: “Data are presented 
showing the systematic effects and morphologic changes in the tissues 
of animals fed graded doses of naturally occurring food selenium over 
periods extending up to about 1 year. The results indicate that 
food selenium is somewhat less toxic than the inorganic sodium selenite 
or selenate. Doses in excess of 1 mg. per kg. per day are dangerously 
toxic. Doses up to 0.5 mg. per kg. per day may be tolerated under 
favorable nutritional conditions without causing serious symptoms 
or pronounced tissue damage, though doses as small as 0.2 mg. per kg. 
per day may cause symptoms of systemic poisoning characterized by 
liver injury and damage to the gastric mucosa.” 

In Part II the results of experiments on gastric acidity, free HCl, 
and total acidity in chronically poisoned experimental animals are 
given. The data indicate that marked or constant diminution in 
free or total gastric acidity is not an essential feature in chronic 
selenium poisoning. Gastric analysis would appear to be of little 
help in the diagnosis of chronic selenium poisoning in man. 

In Part III the methods employed and results obtained on urinary 
urobilinogen, plasma bilirubin, and four different types of tests em- 
ployed in measuring liver function in chronically poisoned animals 
are given. It is shown that no marked abnormalities in the bile 
pigment metabolism may be expected in the mild forms of poisoning, 
but that impairment of liver function is demonstrable when no other 
symptoms are apparent. Of the four tests employed, viz, (1) the 
conjugation of hippuric acid from intravenously injected sodium 
benzoate, (2) the removal of intravenously injected bromsulphalein, 
(3) the removal of intravenously injected bilirubin, and (4) the 
removal of intravenously injected rose bengal (di-sodium-tetrachlor- 
tetraiodo-fluorescein), the last is the most sensitive and most specific 
test for this type of interstitial hepatitis. 

In Part IV the method in use for the determination of small amounts 
of selenium in biological material is described in detail. Data are 
also presented on the concentration of selenium in the hair in relation 
to that in various tissues and body fluids, and it is pointed out that 
analysis of the hair for selenium may serve as an index of the amount 
of selenium stored in the body and of the length of time an individual 
has been exposed to it just as an analysis of the urine for selenium 
serves to indicate the probable daily absorption of this element. 


COURT DECISION ON PUBLIC HEALTH 


Statute regarding employment of county health personnel construed.— 
(New Mexico Supreme Court; Board of Com’rs of Colfax County et al. 
v. Department of Public Health et al., 100 P.2d 222; decided March 15, 
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1940.) <A section of the statutes of New Mexico provided that 
whenever, in the opinion of the State director of public health, 
conditions required the employment of persons in addition to the 
county health officer to execute properly the health laws, rules, and 
regulations in any county, “‘the board of county commissioners of such 
county, with the approval of the director of public health may employ 
such additional persons as the director of public health shall designate, 
and their compensation and expenses shall be paid from the ‘county 
health fund’ upon vouchers drawn by the county health officer.” 
In a suit for a declaratory judgment the question presented was 
whether the board of county commissioners or the State director 
of public health had the power to discharge an employee who had been 
regularly employed under the said law. 

With respect to the word “employ” as used in the statute, the 
supreme court said that it was unquestionably synonymous with 
“hire” or “appoint” and did not mean “to make use of.” As to 
where the employing power or the power to appoint resided, it was 
held by the court to be in the board of county commissioners and that 
the power to remove, being an incident to the power to appoint, rested 
in the board alone. 

The court stated that the act vested in the State director of public 
health two separate and distinct powers in the matter of employees 
hired by the board. One was the power to approve or disapprove 
the person employed by the board, and the other was the power to 
designate the place to be filled by the board, as, for example, nurse, 
stenographer, etc. ‘‘However,” said the court, ‘once an employee 
has been appointed to fill a place which has been designated by the 
director as necessary to be filled, such appointee having been approved 
by the director, the right to discharge such employee is with the 
board and not the director.” 


DEATHS DURING WEEK ENDED JULY 20, 1940 


{From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 





| Week an) Correspond- 
| July 20,1940 jing week, 1939 





Data from 87 large cities of the United States: 


I 7, 461 17, 212 
EI eee re ey Se eT coccinea . 
ee Ge Gt PE Or POE og. vd. diincccncucwesinsennecacanscotmenss 252, 868 250, 494 
EE TEE LLL ETO ELIS 473 1 456 
Average for 3 prior years __- ee a EE — 
Deaths under 1 year of age, first 29 weeks of year_ cama dati lh a 14, 524 14, 883 


Data from industrial insurance companies: 
Policies in force Eo A eee a eT a ee Te 


65, 106, 173 66, 974, 598 


Number of death claims a TE a: 10, 834 10, 937 
Death claims per 1,000 policies in force, annual rate_- REISS 8.7 8.5 
Death claims per 1,000 policies, first 29 weeks of year, annual rate___..._- 10.1 10.8 











1 Data for 88 cities. 


<. ese a 


—- 








ae ee 











PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 





REPORTS FROM STATES FOR WEEK ENDED JULY 27, 1940 


Summary 


The week ended July 27, 1940, shows slight increased incidence for 
diphtheria, influenza, poliomyelitis, typhoid fever, and whooping 
cough and decreases for measles, meningococcus meningitis, scarlet 
fever, and smallpox as compared with the preceding week. Of these 
diseases, only influenza and measles were higher than the 5-year 
(1935-39) median expectancy, and the cumulative figures for the 
current year to date are higher than the 5-year median only for in- 
fluenza. 

Only 21 cases of smallpox were reported for the current week, with 
only 8 States reporting any cases. No cases were reported in the 
New England, Middle Atlantic, South Atlantic, East North Central, 
and West Central groups of States. Of 136 cases of poliomyelitis, 
18 cases each were reported in California and Washington State, 13 
cases in Indiana, and 10 cases in Texas. The remaining cases were 
scattered with no one State reporting more than 8 cases. Of 385 cases 
of typhoid fever, 38 cases occurred in Georgia, 30 in Missouri, and 
137 in the 4 West South Central States, 43 of which were reported in 
Texas. Of 28 cases of Rocky Mountain spotted fever, 24 occurred in 
the eastern States and only 4 cases in the Rocky Mountain area. Sev- 
enty-one cases of endemic typhus fever were reported, of which 21 
were in Georgia and 19 in Texas. 

The following table shows the deaths in large cities during July 1940 
and comparison with the corresponding week of 1939 and the 3-year 
(1937-39) average. The excess deaths due to high temperatures are 
probably indicated by the figures for the current week and the 3-year 
average for the week of July 13. 





Week ended— 





July 6 | July 13 | July 20 | July 27 








i a i a a 7,116 7, 872 7, 461 8, 855 
__ ERIE LEE ELITE ELE LL LOL ALE EE: 7, 206 7, 582 7, 198 7, 218 
ee Fe I, eicnieicdintiinidsetbcinadenibinanedeens 7,394) 8,126 7, 230 7, 193 





Queee 
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Teli graphic morbidity re ports from State health office rs for the week ended July 27, 
1940, and comparison with corresponding week of 1939 and 5-year median 


In these tables 


cases may have ¢ 


1 zero indicates a definite report, while leaders imply that, although none were reported, 





Division and State 


NEW ENG. 
Maine 


New Hampshire -- 


Vermont 
Massachusetts 


Rhode Island. _____- 


Connecticut 
MID. ATL. 
New York 
New Jersey ? 
Pennsy!vania 
E. NO. CEN. 
Ohio ? 
Indiana 
Illinois 
Michigan 
Wisconsin 
W. NO. CEN. 
Minnesota 
Iowa 2 
Missouri 
North Dakota_- 
South Dakota 


Nebraska 
Kansas 
SO. ATL. 


Delaware 
Maryland 234 
Dist. of Col.2 
Virginia 2 
West Virginia 


North Carolina ?4 


South Carolina 4 
Georgia ? 4 
Florida * 

E. SO. CEN. 
Kentucky 
Tennessee 
Alabama 4 
Mississippi 3 

W. SO. CEN. 
Arkansas 
Louisiana 4 
Oklahoma. - 
Texas * 


MOUNTAIN 


Montana 
Idaho 
Wyoming ? 
Colorado ? 5 


New Mexico 2 evi 


Arizona 
Utah 3. 
PACIFIC 


Washington_....____ 


Oregon 


California ‘_.______- 


, 0 ee 


30 weeks 











—-o ee De wh 





Me- 
dian, 
1935- 

39 


| 


1) 
0 
19 


286 


= = . —— | |= —— = —— a 
8, 371 11, 127 13, 410 167, 969/150, 757\141, 130 223, 674/345, 945 345, 945) 1, 056) 1, 288) 3, 946 


July | July (1935-39 
97 99 





we 


Dm OO WF OO 


# 

















436; 209) 251) 2, 999) 31; 2) 7 


Meningitis, 


meningococcus 


Week ended 


Me- 
dian, 


1935-39 July | July | 1935- 


29, 3y 


19 10 1939 





0 0 0 
0 0} 0 
0 0 0 
l 0} 2 
0 0 0 
‘| 0 0 
2| 1 5 
0 0 2 
2} 7 6 
ol 0 1 
1| 0 2 
l 0) 4 
1 1| 1 
0 "| 0 
0 o| 0 
l 0} 0 
9} 1| 0 
l 0 0 
0 0! 0 
v0 U 0 
l 1 ] 
} | 
0 l 0 
0 0! 0 
l 1} l 
I 1} 2 
3 2 , 
0 0} 0 
l l 0 
0 0 0 
0 0} 0 
} 
—— 
0) 1 3 
0 l 1 
6 4| 2 
0 ] 0 
/ 0} 0 
0} 0 0 
0) 0 0 
1 5 2 
| | 
ol 0 0 
0 0) 0 
0 0} 0 
0} 1} 1 
0 0} 0 
0) 0) 0 
0 0} 0 
0 0 0 
1 0 0 
4 0 5 





See footnotes at end of table. 
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; Telegraphic morbidity reports from State health officers for the week ended July 27, 
1940, and comparison with corresponding week of 1939 and 5-year median— 
Continued 

$ : | " Typhoid and para- 
Poliomyelitis Scarlet fever } Smallpox "Tonhold taves 
. lWeek ended Week ended | | Week ended Week ended 
Division and State a ___|Medi-|_ eee: | eee Medi- Medi- 
in, au, in, , 
July | July | 1635 | July | July | 1935- July | July | 1935 July | July | 1935 
27, oo, | 39 | 2, | @ | 3 | &, 2, | 3 Ti. 0, 39 
| 1920 | 1939 | } 1940 | 1939 | 1940 | 1939 | 1940 | 1939 
NEW ENG. | } : } } | 
| } } 
Maine 0 2 4) 5 0 0 0 6) 1) 1 
New Hampshire 0 0 0 1 0 1 0 0 0 0, h} 1 
Vermont 0 0 0) 0 2 4 0 0 0 0 0 0 
Massachusetts 0 2 3 30 22 32 0 0 0 | 3 3 
Rhode Island _ -_- 0 0 0) 0} 0 2 0 0 0} 0} l l 
Connecticut. -..--- 0) 1} 1 6 9 10 0 0 0} I 4) 3 
MID. ATL. | | } } 
New York __...-- 3) «| oO} 92 72; «93 0 6 0 46 610) 12 
New Jersey ?_.....--] 3 3 3 50) 23 16 0 0 0} 5 10 2 
Pennsy!vania ; 0 4 4 76) 72| 72 0 0) 0) 8, 9} 15 
E. NO. CEN. | | 
Ohio? ; 7| 3 5 33) 55) 65 0 5! 1! 604) 
indies... ..cecas« 13 0 2 17 21 21 0 7 6 6 4 8 
ee } 4 7 7 ST 64 a) 0 1 4 7 23 19 
Mi in 3 7 29 8 5) 69 76 0 19 1} 7 2 5 
Wi sin 1 0 0 36 3h} 56 0 | 1) 0) "| 1 
co } } | | 
V. NO. CEN. | | } | } 
M ta : 0 0 12 50} 29 6 4 4 2 2) 0 
lowa ? ide 2 0 ) 5| 19 3 7 7| 1 10 4 
Missouri See 0 3 1} 18) 6 13 0 4 4, 30 14) 15 
North Dakota_-_-. 0 1 0 l 2 6 ] l l 0 v0 l 
South Dakota---- l 0 0 l 7 6 l l I 0 0 0 
Nebraska ai 0 2 0 1! 3 10 0 5 0} 0 0 0 
Kansas ae 8 3 2 15 23 23 0 0 0 5) 6) 6 
SO. ATL. 
Delaware ae 0 0 0! 2 5! 1 0 0 0} 0 0 0 
Maryland 234 ___ 0 0 0 5 10 12 0 0 0 1| 5 6 
Dist. of Col.2__- | 0 0 0 4 3 5 0 0 0 0 2 2 
Virginia ? | 3 3 4 13 ll 11 0 0 0 7 23 36 
West Virginia 3 6 0 0 7 10 13 0 0 0 il} 20 12 
North Carolina ? 4 l 8 6 5 15 15 0 0 0 6 21 21 
South Carolina 4 0 12 2 6 ‘ 2 0 0 0 il 24 16 
Creorgia 4 4 | l 5 2 7 3 6 0 0 0 38 39 35 
Florida 4 i 2 1 0 5 1) 0 0; 0, i 3 2 
E. SO. CEN } } } } 
} } } } 
Kentucky ae 0 4 4! 5 11 11 0 1 0 21 37 37 
rennessee ae 0 2 6 12) 10 10 2 0 0 9 17 38 
Alabama 4_____._.--| 2 4 11} 17 10 1) 0 0 9 25 20 
Mississippi 3 Jahan ] 0 2 6 4 4 0 0 0 ll 6 16 
i | j ' 
W. SO. CEN. } | 
Arkansas. __....--- 0 1 i 1) 8| 4 0 2| 2) 36 30) «30 
Louisiana 4____...- 8 0 1 4! 2 i 0 0 0 38 39 32 
Oklahoma. -.-......-- 6 3 0; 13) 6 7 0 2 0 20 26 33 
Texas ¢ sin 10 10 2/ 15) 7 16 0) l 1 43 67! 67 
MOUNTAIN | | | 
Montana... .....--- 1 0 0} 4 10 10 0 0 3) 0 2, 2 
| ee 3) 0) 0 2 1 2 0 0 2 l ! 1 
Lb eee ee 1 0} 0 3 4 4 0 0 0 1 0 0 
Colorado ? §____.... 0} 1) 0 12 11} 11! 3 1} 0 2 3 4 
New Mexico 2___...- l 0 0 2 8 4 0) 0 0 7 6 6 
RUT, ncnadosied o 3 9 2 0} 1) 0| 1) 0 4 3 0 
|) EER 2 1 0 4 4, 0 0 0 1 2 1 
PACIFIC | | | | | | | 
Washington_------- 18) 0 9 15 9! 13} 0} 2 4, 4) 1) 3 
Oregon........-.---| 4 33 «10 ~~ 10 4 0 3 «@ @# 4 
California 4_......_- 18 46) 21) 45 52) 62, 0} 1h} 9 8 14 13 
Total.....n-.=0-- 136) 177) (177, — 746) 793,88, 21) 76 76, 385) 534) 582 
30 weeks_____- — 1, 200. 1,334) 1,334 116,908 114, 282 162, 236! 1,893. 8, 576\_ 7,795 3,829" 5, 500\ 6, 126 








See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended July 27, 
1940, and comparison with corresponding week of 1939 and 5-year median— 
Continued 





Whooping cough Whooping cough 


Week ended— 


| 
. Toaok , ( = es . 
Division and State | Week ended Division and State | 
































| 
July 27, | July 29, July 27, | July 29, 
1910 1939 1X0 | 1939 
NEW ENG. sO. ATL.—con. 
Main peer re 25 43 | 
New Hampshire eiaieia a | 0 2 || South Carolina ¢...........-- 19 | 58 
I 16 35 Georgia ? 4 aaa eee 11 | 10 
Massachusetts___....-.----- | 126 81 | US aa 0 7 
Rhode Island SaaS es 5 26 
Connecticut. _...-...-------- 63 | 62 || E. SO. CEN. 
MID. ATL. | Tonmansee- aoe nS 03 
Cel i 321 | lt 5 23 | 40 
New Jersey ?__- TES 114 | 254 dS SEES TE ee eee 
pemmagevenle. .... .....ccen<- 322 364 W. SO. CEN 
| . SO. CEN. 
E. NO. CEN. } a 
Ee tie 306 | me | (e...------------------ = 28 
RR ee ERED, 16 115 ens > 1 
Illinois 135 gxg || Oklahoma_-----.-------.---- 17 3 
TS oat rare oii edie “- oan | Ee 244 120 
| Eee 310 160 || 
| EROS SRS: 106 212 || MOUNTAIN 
W. NO. CEN. SIO 0 11 
a | REALE 11 0 
es sota..-.--------------- 4 > EEE 3 RS 10 2 
eal (HaeCeneREnseesses 51 39 DI nicncemonmnnnenied 17 48 
North Dakota..._-_2-0-7222. : 27 || New Mexico #.-------------- 25 a1 
South Dakota____.........._- 5 1 ll tr + ie tal ieee eetanaadat mete: wn : 
Nebraska ere eas Sh 16 24 || Utah *__......-...---..------ “38 52 
Ee eerste rte 71 16 || PACIFIC 
SO. ATL. 1 a 36 15 
a 7 | 5, RRS REC Ra eae 15 6 
oT " ™ (i eee 143 5 “eee 297 133 
SS Se eee 17 44 || 
Se 55 95 Re een 3, 471 3, 759 
West Virginia *____........_-- 63 13 = | ee 
North Carolina? 4 , 103 | 173 30 weeks -_ --- . | 96, 898 117, 164 








1 New York City oniy. 

2? Rocky Mountain spotted fever, week ended July 27, 1940, 28 cases as follows: New Jersey, 1; Ohio, 1; 
Iowa, 2; Maryland, 6: District of Columbia, 1; Virginia, ?; North Carolina, 8; Georgia, 3; Wyoming, 2; 
Co'orado, 1; New Mexico, 1. 

’ Period ended earlier than saturday. . 

4 Typhus fever, week ended July 27, 1940, 71 cases as follows: Maryland, 1; Nerth Carolina, 3; South 
Carolina, 3; Georgia, 21; Flerida, 8; Alabama, 9; Louisiana, 6; Texas, 19; California, 1. 

5 Colorado tick fever, week ended July 27, 1940, Colorado, 1 case. 


BUBONIC PLAGUE IN EMMETT, IDAHO 


Under date of July 22, 1940, Dr. E. L. Berry, State director of 
public health of Idaho, reported bubonic plague diagnosed by Surg. 
L. B. Byington, of the Public Health Service Plague Suppressive 
Measures Laboratory in San Francisco, in a 13-year-old boy at 
Emmett, Gem County, Idaho. Onset of illness was on June 10, but 
the case was not immediately recognized as plague. 

PLAGUE INFECTION IN FLEAS FROM GROUND SQUIRRELS IN SAN 
BERNARDINO COUNTY, CALIF. 


Under date of July 15, 1940, Dr. Bertram P. Brown, State director 
of public health of California, reported plague infection proved in a 
pool of 38 fleas from 21 golden-mantled ground squirrels submitted 
to the laboratory on June 26 from a location 1 mile north of Fawnskin 
Resort, San Bernardino County, Calif. 
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WEEKLY REPORTS FROM CITIES 


City reports for wee k ended July 13, 1940 


August 2, 3040 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpoee of 


showing a cross section of the current urban incidence of the communicable diseases listed in th: 














Diph- 
State and city Pa ee 
Cases Cases Deaths 
Data for 90 cities: | | 
5-vear average__| 100 | 27 13 
Current week ! 47; 2 10 
| 
Maine: 
Portland _ _..--- Sree 0 
New Hampshire: | 
Concord _....--- ) 0 
Nashua........- _) are 0 
Vermont: 
Barre iui — { ™ uiiinie 
Burlington___- 0 7 0 
Rutland. _...-- | ee 0 
Massachusetts: 
Boston Saat (== 0 
Fall River__.-- 0 7 0 
Springfield __- 0 0 
W orcester____- 0 0 
Rhode Island: 
Pawtucket. _- 0 a 0 
Providence. _- 0 = 0 
Connecticut 
Bridgeport 0 7 0 
Hartford 0 | 0 
New Haven_.--_-| 0 1 
New York: 
Buffalo ae 0 | 0 
New York...-..- 14 2 | 0 
Rochester_—...-- 0 1 | 0 
Syracuse__....- 0 / | 0 
New Jersey: | 
Camden.......- 0 ale 1 
Newark. _._..- 0 aoe 0 
lrenton — 0 0 
Pennsylvania: 
Philadelphia 1 2 
Pittsburgh_—_-__-} 1 4) 1 
Reading a 0 0 
Scranton aide 0 ssi etenndniets 
Ohio ; | 
Cincinnati | 0 : 
Cleveland __.. 0 5 0 
Columbus_-..---| 2 onal 0 
loledo eS fe | 0 
Indiana: | 
Anderson......- ), = 0 
Fort Wayne_-__- 0 0 
Inianapolis__._. 0 = | 0 
Muncie Raae 0 z 0 
South Bend___- i) 0 
7 Terre Haute___- _ | Sas 0 
|S 0 ce 0 
Chicago_.....-- & 3 2 
ae | | ee 0 
Moline____..._- 0 eae 0 
Springfied...___| _, 0 
Michigan: 
SS ee 0 
Flint > | om 0 
Grand Rapids_- _ | REE 0 
sconsin: 
Kenosha_~...... 4 SES 0 
Madison neat 0 cence 0 
M ilwaukee____- ij, = 0 
Racine BEE | 0 
Superior_......- 0 ees 0 


Influenza 











Mea- 
sles 
cases 


1, 345 


1, 906 | 


Pneu- 
mona 
deaths 





women 


eh he A) 


— 
no 


eo wooo 








ooros © 


— 


' Figures for Barre and Boise estimated; reports not received. 


Small- Tuber- 


pox 


Cases 


culosis 
deaths 


Ty 
phoi 


feve 


Cust 


d 
r 


Ss 


ooo 





table. 





' 

A a Deaths, 
cough ° 
cases causes 
1, 338 Pa 
1, 161 |----- 

4 24 
0 6 
0 | 6 
| 0 | 12 
0} 2 
| 
| 46 | 189 
10 | 26 
3 | 36 
6 | 59 
| 
0} 19 
2) 57 
i 
0 | 2 
1 | 57 
3 | 153 
125 | 1,38 
8 | 67 
3 | 51 
| 
1 | 27 
30 | 98 
5 | 42 
42 | 456 
31 | 146 
32 | 25 
0 
7 121 
69 | 174 
12 74 
12 78 
| 
0 | 10 
4 | 32 
2 | 8S 
21] 14 
0 | 20 
0 | 19 
| 
5 | 9 
ll | 659 
3 5 
0 | 12 
3 21 
159 226 
7 13 
49 32 
0 5 
14 13 
8 108 
0 P) 
0 6 
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City reports for week ended July 13, 1940—Continued 





State and city 





Minnesota: 
Duluth 
Minneapolis 
St. Paul 

Iowa: 

Cedar Rapids 
Davenport 
Des Moines 
Sioux City 
Waterloo 

Missouri: 
Kansas City 
St. Joseph 
St. Louis 

North Dakota: 
Fargo 
Grand Forks 
Minot 

South Dakota 
Aberdeen aan 
Sioux Falls____- 


Lawrence 


. 
Wichita____- 


Delaware: 
Wilmington___- 
Maryland: 
Baltimore. ___- 
Cumberland_-_ 
Frederick 
Dist. of Col.: 
Washington___- 
Virginia: 
Lynchburg. ---- 
Norfolk we 
Richmond____- 
Roanoke______- 
West Virginia: 
Charleston___- 
Huntington_.- 
Wheeling 
North Carolina: 
Gastonia 
Raleigh a 
Wilmington 
Winston-Salem 
South Carolina: 
Charleston__-_- 
Florence a 
Greenville____- 
Georgia: 
Atlanta 
Brunswick 
Savannah 
Florida: 
ee 
| ae 


Kentucky: 
Ashland__-.-. 
Covington 
Lexington 

Tennessee 
Knoxville 
Memphis 
Nashville 

Alabama: 
Birmingham _- 
Mobile ; 
Montgomery _-_- 


Arkansas: 
Fort Smith_---- 
Little Rock__... 


F 
| 
: 

| 


| ther 


Cast 





sp 


| Diph- | Influenza 





’S |Cases Deaths 


o|...... 























| See 
| Mea- | Pneu- * “4 Small- 
sles | monia en | Pox 
cases |deaths| ‘Y®T | cases 
“ase 
3 0 0 0 
0 2 3 0 
0 4 3 0 
{a 0 0 
i. =e 1 0 
3 | 0 0 0 | 
0 | 0 0 | 0 
i: 0 0 
1 | 2 1 0 
0 3 0 0 
4 | 5 5 0 
0 | 0 0 0 
0 0 0 
0 0 0 0 
“| 0 0 | 
0 0 0 0 | 
1 ‘i 1 0 
2 2 2 0 
0 0 0 0 
3 0 0 0 
3 0 0 0 
0 1 1 0 
1 4 4 0 
0 0 0 0 
0 0 0 0 
1 3 8 0 
0 3 0 0 
1 1 1 0 
1 0 2 0 
5 0 0 0 
0 1 1 0 
) es 0 0 
0 0 0 0 
_ | SER 0 0 
0 1 0 0 
0 0 0 0 
0 0 1 0 
0 2 0 0 
0 1 0 0 
0 0 0 0 
0 2 3 0 
0 0 0 0 
0 0 0 0 
2 1 0 0 
2 1 0 0 
0 2 0 0 
1 0 0 0 
27 0 0 0 
0 0 0 0 
& 38 0 0 
0 1 0 0 
5 1 2 0 
0 2 0 0 
__ | SE 1 0 
= 0 0 
0 0 2 0 
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City reports for week ended July 13, 1940—Continued 
| ! —— - a. — 
Diph-| Influenza Mea- | Pneu- —_ Small- Tuber I y- W hoop- Deaths, 
State and city | theria|——~——|_ sles monia fle pox culosis ~m Fon I] 
“ 7 > ‘ : ; ¥ >* , » 
CASES |Cases Deaths | CS*S deaths cases | CaSeS jd aths) | vane | nen causes 
Louisiana: | 
Lake Charles 0 <a 0 0 1 0 | 0 0 1 0 6 
New Orleans 0}; 1 | 7 6} 0 s| 7 Mi 120 
Shreveport 0 0 | 1 0 0 0 2 | l 0 34 
Oklahoma: | | 
Oklahoma City 1 0 | 0 | 2 0 0 1 0 0 12 
Tulsa ae 0 0 | 4| 0 2 0 0 0 29 17 
Texas | 
Dallas | | aa 0 17 1 0 0 | 2) 4 13 73 
Fort Worth 1 | : 0 3 3 2 0 2 | 1 2 40 
Galveston ....--| |= 0 | 0 1 0 0 0 | 0 0 17 
Houston  ,= 0) 3 5 | 1 0 2 | 0 6 69 
San Antonio_. 0 | 1 0 0 0 4 0 0 | 0} 8 | 57 
| | 
Montana: | | | 
Billings - 0 a | 0 | 0 1 0 0 0 0 0 | 7 
Great Falls_.-- 0 = 0 14 | 1 0 0 | 1 | l 0 12 
Helena____.____| | peaaaiai 0 | 0 | 0 0 0 | 0 | 0 0 1 
Missoula. .-..--| | a | 0 1 0 0 | 0} 0 0 10 
Idaho: | 
SS ee a ee ee eS Se heooces ee 
Colorado: | } 
Colorado | 
Springs 1 ee 0 0 0 | 1 | 0 | 1| 0 0 6 
Oe ee | ae 0 3 2 | 3 0 4 | l l 60 
Pueblo sien ) ee 0 3 1 | 1 | 0 | 0 | 0 0 7 
New Mexico: 
, Albuquerque 0 --| 0 | 0 2 0 | 0 | 2 0 | 3 | 14 
tah | | | 
Salt Lake City | 0 0| 30) 2 | 1 | 0 | 0 | 0 | 63 | 33 
Washington: | | | 
Seatile_.....-- |) = 0! 15 4 2) 0 7 0 12 91 
Spokane......_.| ee 0 | 0 | 0 | 3 | 0 | 0 | 0 | 0 Pai} 
lacoma....--- 0 0 0 | 1 | 0 0 | 2 | 0 1 | 30 
Oregon | | | | 
Portland. ..--- 0 | 0 2 | 1 | 1 0 | 1 0 | 15 | 72 
Salem. .....--- (ae aes _j} Somendoe 0 "4 Oaemene 0 | 1 | 
California 
Los Angeles_.___|! 2 2) 0 | 7 2 | 10 0 | 20 | 0 | 4() 329 
Sacramento ---.| © cancel 0 | 1 | 2 | 0 | 0 | 0 0 12 25 
San Francisco ] 0 2 5 1 0 6 0 18 156 
Meningococcus Polio- Meningococcus Polio 
meningitis ~ § meningitis ce 
State and city _ - Minis | State and city 1G 4 
Cases | Deaths} “5° || | Cases | Deaths| “°° 
Massachusetts: | Virginia: 
ON 1 | 0 | 1 Richmond____.---- | 0 0 1 
New York: | West Virginia: 
New York_-........- 0 0 1 Huntington__....-- 0 0 3 
Ohio Kentucky: 
Columbus. .-_-.-...---- 0 | 0 1 | a ae 0} 0 | 1 
Michigan: Arkansas ] 
ea 1 0 0 Fort Smith. ......-- 1 | 0 | 1 
Wisconsin: Louisiana 
Milwaukee. ......... 1 0 0 New Orleans__...---- 0 0 1 
Iowa Oklahoma: 
gt eee 0 0 3 Oklahoma City__----| 0 0 1 
Missouri: Washington: 
Bt. SOU. oc caccsnne 0 1 0 || OS aa 0 0 6 
i aaa 0 0 1 | _ xa 0 0 1 
Kansas: || California: | 
ee 0 0 2 Los Angeles.......... 0 0 4 
Delaware: 
Wilmington_-_-.-..-. 0 0 1 || 
il | 




















Encephalitis, epidemic or lethargic—Cases: New York, 1 


Pellagra.—Cases: Savannah, 5; Sacramento, 1; 


San Francisco, 1. 


Typhus fever.—Cases: New York, 3; Wilmington, N. C., 1; Savannah, 3; Montgomery, 1; New Orleans, 2, 





Provinces—Communicable diseases—Week ended June 
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CANADA 
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Ww 


, 1940.— 


During the week ended June 22, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada, as follows: 








| | 
Nova 





Prince | New 
Disease Edward) ¢.,;, | Bruns- 
Island | 5°ota | ick 
Cerebrospinal menin- | 
SE eee a See Speen 
EAE RE Renan 28 10 
SES Ce 0) = 
|, A Sere Cas a Se 
ERAS RE a 
ES FERN 3 2 
PRS, GS Se aia 
Preumonis............- eae 3 |-------- 
Poliomyelitis .........-- Panes Wee ole , 
Scarlet fever nbashannine 2 1 | 
ES Bes 10 13 
Typhoid and paraty- 
See See | ae 
Whooping cough eee 

















British | 








| 
| oni. | 8as- : 
| how —_ | katch- ee mT Colum-| Total 
= s ewan bia 
i) oof t. mye 
193 402 30 20 7 117 807 
30 2 7 3 Seeeree Seer 41 
fs Sa Sa ae ceili 2 
a 2 ae Aare | 6 11 
83 220 58 145 13| 205 729 
31 185 4 fe 11 242 
pense | i} ee | 9 
iene | Se ee 1 
81 63 4 1 8 | 2| 162 
61 3 84 | ees 173 
15 a 1 & 1 32 
50 70 24 39 4 17 339 























SCOTLAND 


Note.—None of the above diseases were reported from Prince Edward Island for this period. 


Vital statistics—Quarter ended March 31, 1940.—Following are vital 
statistics for Scotland for the quarter ended March 31, 1940: 








Marriages 
Births 
Deaths 
Deaths under 1 year of ag 
Deaths from 
Appendicitis 
Cancer : 
Cerebrospinal fever 


Cerebral hemorrhage. --.- 


Cirrhosis of the liver 
Diabetes mellitus 
Diarrhea and 


Diphtheria 
Dysentery 
Heart disease 
Influenza 


enteritis 
(under 2 years of age) 

















| Rate per Rate per 
. | 1,000 1,000 
Number popula- Number | popula- 
tion tion 
icetad 12, 003 9.6 Deaths from—Ccntinued. 
22, 113 17.7 Lethargic encephalitis _- |) ee 
| 25, 937 20.7 Malaria | (Res 
e...| 2,474 1112.0 Measles. _- __, eee 
| Nephritis (acute and | 
* 91 | chronic) }  ¢ 
aaa 2, 067 1.65 Pneumonia (all forms) 2, 389 1. 91 
195 .16 Poliomye litis | Gees 
if | ara Puerperal sepsis. .....-- 22 ian 
| eae Scariet fever............- S . Ol 
3 ne I £008 1. ..c 
A | a 
; | Syphilis {| =a 
155 .12 || Tuberculosis (al! forms) 1, 180 94 
tn | SEs Typhoid and _paraty- 
aie Bee to wcane . mmos fever........... : — 
ee 1, 601 1, 28 Whooping cough. -.-_._--- 45 . 04 











1 Per 1,000 live births. 


(1416) 
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PUERTO RICO 


Influenza.—An outbreak of influenza in Puerto Rico which began 
about the middle of June has reached epidemic proportions. All 
parts of the island are affected. A low fatality rate is indicated. 

The Department of Sanitation has reported cases as follows: For 
the week ended June 22, 175; June 29, 1,187; July 6, 8,812; July 13, 
16,851. 

According to information dated August 2, there has been 69,925 
cases, With 200 deaths, up to August 1, 1940. 


VIRGIN ISLANDS 


Notifiable diseases—April-June 1940.—During the months of April, 
May, and June 1940, cases of certain notifiable diseases were reported 
in the Virgin Islands as follows: 











- 7 


May | June | Disease April May June 











} 
Disease | April | 

ite | 

Cerebrospinal meningitis_|_.._- | Ene OS EET rs ; 1 ae Senereae 
Chickenpox. -- :  cecasad Bs ss Malaria | ae Sa 
EEE TID | 1 Rie ARR Ophthalmia neonatorum _|____- | Sera 
Pilariasht.. ....-seserse-| 5 | 15 11 Schistosomiasis ; 1 | 
GConeitmes....... ..c«s«ox 18 | 12 i 0)—6—0UllU De 14 19 11 
Hookworm disease ~ 2 | 5 | 4 || Tuberculosis_.........-- 1 1 2 
Influenza___-- oka Se } 1 





REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Notre.—A cumulative table giving current information regarding the world prevalence of quarantinable 
diseases appeared in the PuBLIc HEALTH REPpoRTs of July 26, 1910, pages 1367-1370. A similar table will 
appear in future issues of the PUBLIC HEALTH REPoRTs for the last Friday of each month 


Cholera 


India.—During the week ended July 6, 1940, cholera was reported 
in India as follows: Sind State, 11 cases; Vizagapatam, 6 cases. 


Plague 


China.—According to a report dated July 13, 1940, an outbreak of 
bubonic plague occurred along the Yunnan-Burma border in the dis- 
tricts of Loiwing, Chefang, Juili, and Muchieh, China, where numer- 
ous deaths have occurred. 

Egypt—Port Said.—During the week ended July 20, 1940, one case 
of bubonic plague was reported in Port Said, Egypt. 

Hawaii Territory—Island of Hawaii—Hamakua District—Paauilo 
(vicinity of).—Two rats found on June 28, 1940, in the vicinity of 
Paauilo, Hamakua District, Island of Hawaii, T. H., have been proved 
positive for plague. 

United States —A report of plague-infected fleas in San Bernardino 
County, California, and of a case of human plague in Emmett, Idaho, 
appears on page 1412 of this issue of Pustic HEALTH Reports. 


x 





